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Electricity  in  Diseases  of  the  Eye,, 
Ear,  Nose,  and  Throat 


rNTRODtrCTION 

1.  If  the  century  juBt  paened  has  signalized  no  great  diecov- 
ery  or  achievement  beyond  the  recognition  of  the  principles  of 
electricity  and  their  development,  that  era  might  juatly  be 
written  down  the  "golden  age."  The  quantity  of  research 
stimulated  by  the  labors  of  Volta  and  Galvani  has  been  enormous 
and  the  results  have  surpassed  the  highest  expectations  of  man. 

It  is  a  strange  truth  that  genius  is  the  product  of  a  fostering 
parent — time.  At  certain  periods  there  are  bom  a  troop  of 
masters  who  rule  the  intellectual  world  for  a  lifetime  and  then 
pass  beyond,  leaving  for  their  underlings  a  lapse  to  he  utilized 
in  the  learning  and  appreciation  of  their  works. 

At  the  close  of  the  18th  and  beginning  of  the  19th  century 
there  were  Humboldt,  Davy,  Ampere,  and  Faraday,  scientists 
and  philosophers;  Goethe,  Coleridge,  and  Byron  illumined  the 
literary  sphere;  Bach,  Beethoven,  and  Mozart  filled  the  earth 
with  purest  melody.  These  men  were  but  few  of  that  great 
academy  of  poets,  philosophers,  and  scientists.  We  are  watching 
now  the  first  gray  streaks  of  the  dawn  of  a  new  cycle.  It  is  not 
beyond  the  bounds  of  piediction  to  say  that  we  shall  soon  listen 
to  the  teachings  of  new  masters  and  catch  the  flash  of  jewels, 
brighter  and  more  luminous  than  the  old,  in  the  crowns  of 
genius.  The  age  is  ripe  for  a  new  array  of  giants.  There  is 
needed  a  skilful  hand  to  collect  the  good  and  useful  and  throw 
out  what  is  indifferent;  a  master  mind  to  classify  and  arrange 
our  varied  stores  of  knowledge.  Our  vast  library  needs  to  be 
recatalogned. 
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2  ELECTRICITY  IN  DISEASES  OF  §  18 

2.  In  the  new  order  of  things  there  should  be  some  impetus 
which  shall  lead  us  to  a  fair  and  comprehensive  study  of  facts; 
which  shall  help  us  to  a  fair  and  impartial  judgment.  We  are 
prone,  it  is  feared,  to  condemn  and  lay  aside  the  things  which 
we  little  understand.  The  common  tat«  of  every  prophesy  is 
ridicule  and  unbelief,  simply  from  the  fact  that  what  is  told  is 
beyond  our  ken  or  without  our  understanding.  Those  of  us  who 
have  four  decadee  only  to  our  credit  may  remember  with  what 
reserve  were  accepted  those  valuable  instruments  of  utility — 
the  telephone  and  the  electric  light  Many  a  man  of  business 
refused  to  avail  himself  of  the  advantages  a  telephone  affords 
until  he  saw  his  more  progressive  competitor  surpass  him  in  the 
footings  of  his  day-book.  The  electric  light  was  regarded  as  an 
illumination  too  bright  for  normal  eyes.  Many  a  farmer  was 
prone  to  swing  the  cradle  and  bind  his  grain  by  hand  long  after 
he  might  have  profited  by  the  use  of  the  self-binder. 

In  education,  as  well,  the  truth  applies.  Have  we  not  heard 
of  the  instructor  who  awakens  to  find  himself  deprived  of  his 
charge  because  he  was  not  abreast  of  more  progressive  methods? 
The  practice  of  law  has  undergone  radical  changes  in  late  years, 
so  that  there  now  exists  the  specialist  in  copyright  law,  in  bank- 
ing law,  in  the  law  as  it  relates  to  patent  rights,  and  in  many 
particular  divisions  of  the  whole.  The  man  of  today  who  would 
follow  the  old  teachers  and  aim  to  be  a  general  practitioner  will 
find  the  rocks  of  adversity  ahead. 

3.  In  no  profession  or  walk  in  life-,  perhaps,  is  the  necessity 
for  broad-minded  consideration  and  liberal  study  so  imperative 
as  that  of  the  practice  of  medicine.  The  physician  has  moral 
responsibilities  greater  than  his  coworkers  in  other  lines.  He 
deals  with  the  principles  of  life  itself  where  others  traffic  in  its 
products. 

The  specialist  is  the  logical  outcomeof  study  and  environment. 
He  is  trained  by  the  demands  of  his  practice.  It  is  hut  natural 
that  the  individual  who  has  particular  advantages  for  the  obser- 
vation and  study  of  one  thing,  be  that  what  it  may,  should 
-  know  more  about  it  than  he  who  merely  reads  or  casually  takes 
notice.     It  is  not  our  intention  to  plead  for  specialism,  but  it  is 
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§18  THE  EYE,  EAR,  NOSE,  AND  THROAT  3 

our  wish  to  plead  for  a  broader  and  more  generous  recc^ition 
of  the  truths  that  speciaUsts  have  demonstrated.  Let  us  at  least 
give  trial  before  we  condemn,  before  we  accept.  The  celebrated 
reply  of  John  Hunter  to  his  student,  who  said  he  thought,  was 
"Do  not  think,  work!"  The  French  philosophers  confronted 
Franklin  with  the  question  whether  the  fish,  thrown  into  the 
bucket  of  water,  would  add  to  the  water's  weight  "Let  us  try 
the  experiment,"  said  the  philosopher. 

4.  Electricity  in  therapeutics  is  a  scientific  entity  and  its 
application  an  art.  If  one  were  to  build  a  bridge  or  construct  a 
locomotive,  he  must  follow  the  exact  principles  of  engineering 
and  mechanics.  If  a  surveyor  would  lay  out  a  road,  his  plans 
must  be  mathematically  correct  or  his  grade  will  be  faulty.  So, 
too,  in  electrotherapeutics,  the  operator  must  work  according  to 
fixed  and  well-established  laws,  and  his  instruments  and  appli- 
ances must  be  constructed  after  most  precise  plans. 

For  many  years  the  very  word  electricity  was  synonymous  with 
mysticism  1  this  was  no  doubt  due  to  the  fact  that  the  rudiments 
of  the  science  were  known  to  charlatans  and  made  use  of  by 
them  in  a  way  to  startle  and  beguile  the  people.  When  Franklin 
drew  lightning  from  the  clouds  and  thereby  revolutionized  the 
tbeories  of  his  day,  the  mass  of  people  associated  electricity 
with  tempestd  and  the  supernatural.  But  though  these  factors 
have  caused  damage  to  a  measure,  they  have  stimulated  research 
as  welL  Many  of  the  foremost  of  our  scientists  have  devoted 
their  int«llectual  wealth  to  the  study  of  the  science  with  the 
result  of  firmly  establishing  it  as  an  exact  science,  and  our  best 
workers  in  medicine,  many  of  them,  have  taught  us  the  definite 
and  invariable  principles  of  the  art. 

With  these  principles  before  us  we  have  all  the  materials  for 
the  experiment.  Why  do  we  not  try  it?  The  reason  is  partly 
to  be  found  in  the  shortcomings  of  our  medical  schools  as  r^ards 
instruction  in  electrophysics.  This  portion  of  the  curriculum 
is  neglected  sadly.  Some  of  our  leading  colleges  offer  couises  in 
electrotherapeutics  and  electrophysics,  but  many  students  are 
deprived  of  these  advante^es.  The  practitioner,  if  he  be  a  busy 
on^  must  acquire  this  learning  as  best  be  may,  or  not  at  all 
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To  the  studenU  and  practitioners  who  have  taken  the  lessons  in 
electrophysics  preparatory  to  instruction  in  electrotherapeutics, 
let  us  say  that  these  lessons  are  of  inestimable  value,  partly 
because  they  embrace  all  that  is  essential  for  a  working  knowl- 
edge, and  partly  because  the  unnecesBary  elements,  which  would 
tend  to  confuse,  have  been  eliminated. 

5.  The  specialist  in  medicine,  in  whateoever  field  he  may  be 
working,  cannot  afford  to  ignore  the  value  of  electricity  as  one 
of  his  therapeutic  resources.  There  are  certain  ends  it  will 
bring  about  and  certain  results  it  will  offer  that  no  other  agent 
can  vouchsafe.  It  will  by  no  meaoB  accomplish  everythiug, 
even  though  the  principles  be  correctly  applied,  and  it  certainly 
will  yield  nothing  if  they  be  wrongly  or  carelessly  put  to  use. 

For  many  years  electricity  has  been  used  in  the  treatment  of 
some  of  the  diseases  of  the  eye,  ear,  nose,  and  throat  Much 
has  been  written  upon  the  subject  by  workers  in  every  country, 
and  hundreds  of  cases  have  been  reported  showing  the  beneficial 
effects  of  various  currents  properly  applied.  In  spite  of  ail 
that  has  been  done  and  written,  we  search  the  modem  text- 
books well  nigh  in  vain  for  enlightenment  on  the  subject.  Some 
authors  barely  mention  electrical  treatment,  while  others  frankly 
state  that  they  have  had  no  personal  experience  with  its  appli- 
cation. Whether  these  conditions  arise  from  a  lack  of  appre- 
ciation, from  an  aversion,  or  from  a  lack  of  study,  it  is  hard  to 
say.  Be  this  as  it  may,  the  fact  remains  that  the  student 
derives  little  benefit  from  the  usual  sources,  and  must  needs 
seek  his  knowledge  elsewhere. 

Many  of  the  affections  of  the  eye  and  upper  respiratory 
passages  are  amenable  to  treatment  by  the  various  forms  of 
electricity,  and  in  some  conditions  electrical  treatment  is 
the  rational  procedure  par  excellence,  and  will  accomplish 
what  nothing  else  will.  With  these  ideas  well  in  mind  we  shall 
turn  our  attention  to  the  consideration  of  the  application  of 
electricity  in  diseases  of  the  eye,  ear,  nose,  and  throat.  We 
shall  make  use  of  galvanism,  or  direct  currents,  faradization,  or 
induced  currents,  electric  light,  the  electrocautery,  i 
electrolysis,  cataphoresis,  and  Roentgen,  rays. 
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The  principles  of  these  forms  of  electric  energy  are  dow  well 
understood  by  the  student,  and  it  remains  to  demonstrate  their 
appropriate  selection  and  application. 

Before  beginning  a  consideration  of  the  various  diseases  and 
their  treatment,  we  shall  devote  some  time  tA  the  various  instru- 
ments and  appliances  necessary  and  useful  to  the  work. 


ESSENTIAL    APPARATUS 
6.     Source  of  Cnrrent. — The   current   requisite    for  all 
practical  applications  of  galvanism,  faradization,  and  electrol- 
ysis may  be  obtained  in  a  variety  of  ways.     In  cities  where 


the  ordinary  65-  or  1 10-volt  constant  current  for  incandescent 
lighting  is  available,  this  will  be  found  very  serviceable  and 
convenient.  The  currents  of  high  voltage  in  street-car  and 
arc-lighting  circuits  are  dangerous,  and  should  not  be  used. 
Some  lighting  companies  will  furnish  powtr,  as  it  is  called, 
which  is  generally  a  constant  current  of  100  volts  or  over.     If 
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the  practitioner  is  unable  to  obtain  either  of  these  sources  of 
energy,  he  has  still  several  resources.  A  battery  of  cells  may 
be  used.  These  cells  may  be  of  any  desired  pattern,  but  the 
ordinary  "sal-ammoniac"  cells  will  be  found  as  satisfactory  as  - 
any.  These  should  be  mounted  upon  shelves  in  a  convenient 
place  in  the  physician's  ofUce,  or  arranged  in  a  cupboard  or 
beneath  a  table.  This  battery  should  contain  from  thirty  to  fifty 
cells  connected  in  serUs.  The  terminal  wires  should  be  con- 
nected to  binding-posts  so  situated  as  to  be  within  easy  reach  of 


the  operator's  hand.  The  terminals  ma^  be  connected  to  the 
proper  posta  on  a  table-plate,  Fig.  1,  Where  a  wall  cabinet, 
Fig.  2,  can  be  afforded,  in  the  lower  shelves  of  which  the  jars 
are  stored,  the  arrangement  will  prove  very  compact  and 
convenient.  The'  fluid  batteries  occasion  some  annoyance  at 
times  on  account  of  loakagt-  and  corrosion,  particularly  in  the 
cells  of  the  bichromate  type.  Some  operators  have  discarded 
them  entirely  because  of  the  care  they  require.     The  general 
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objections  to   fluid  batteries  may  be  met  by  substituting  dry 

ceUa,  of  which  there  are  several  patterns.  The  silver-chlorid 

cells  are  much  used.     They  are   portable  and,  with  ordinary 
handling,  unbreakable. 

7.  Control  of  Electric  Cnrrent.  —  We  have  thus  far 
considered  the  sources  of  the  current  only.  How  shall  it  be 
controlled  and  measured  to  suit  the  individual  cases?  Let  us 
suppose  we  are  using  the  current  from  the  in  candescent- light 


HdumJoT  Vtllblno  Ihe  Cumnl  oj  an  Incandarnil- Light  Circuit 

circuit,  the  voltage  of  which  is  110.  Fig.  3  illustrates  a  gcheme 
of  adaptation.  .^  is  a  current- adapter,  which  in  inserted  into 
the  ordinary  light-socket  and  brings  a  lump  into  i-cries,  thus 
limiting  the  current  lo  about  ^  ampere.  1  and  3  arc  binding- 
I>OBt8  from  which  wires  pai>B  to  posts  in  E,  nhteli  is  an  instru- 
ment known  as  a  selector.  By  this  contrivance  any  voltage  from 
1  to  110  may  be  obtained.     In  the  circuit  passing  from   E  to 
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the  patient  are  two  appliances,  B,  a  milliamperenieter,  or  mil- 
liammeter,  which  bears  a  direct  reading  or  absolute  scale,  and 
indicates  the  exact  amount  of  current  passing,  and  C,  a  current- 
controller,  or  rheostat  of  carbon.  By  turning  the  thumbscrew 
D,  the  finest  gradations  of  current  may  be  made,  evun  to  frac- 
tions of  a  milliampere.  Any  arrangement  of  the  apparatus  will 
suffice  so  long  as  a  rheostat  and  a  milJiammeter  are  always  in 
the  circuit.  Interrupters,  pole-changers,  and  induction-coils 
may  be  placed  in  circuit  as  needed.     Many  of  the  lablc-plates 


A  ConvcalaU  fbrm  o]  Drs-CiU  BaOfg 

and  wall  cabinets  contain  all  these  accessories.  A  most  conve- 
nient variety  of  dry-cell  battery  for  general  work  is  shown  in 
Fig.  4  (see  Art.  50,  Direct  CnrreiiW),  wherein  all  essentials  are 
arranged  in  a  compact  space.  A  very  desirable  rheostat  (see 
Art.  25,  Eg^mtial  Apparatus')  is  shown  in  Fig,  5.  This  instru- 
ment furnishes  the  scale  of  resistances  in  ohms  on  its  face.  It 
may  be  used  either  with  the  galvanic  current  or  the  induction- 
coil.     Fig,  6  shows  another  form  of  rheostat.     Liquid  rheostate 
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are  shown  in  Figs.  23  and  24,  Essential  Apparatm.  Fig.  7  illus- 
trates a  convenient  milliaiumeter  (see  Art.  11,  Essential 
Apparatus).     It  must  not   be  Buppoaed,  liowever,  that  coBtly 


apparatus  and   appliances  are   necessary  for  successful  work 
to    be   done.     An   ingenious   workman   may  arrange  at  very 


^nol/itr  TgjK  oj  B 


triQing  expense  an  apparatus  suitable  for  office-work.  For 
inBtance,  a  battery  may  be  made  of  cells  made  from  ordinary 
tin  cans,   iron  filings,  a  few  porous  cups,  and   carbon  points. 
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Such  a  cell  is  shown  in  Fig.  8.  A  home-made  rheostat 
consietB  of  a  U-shaped  tube  of  glass  and  a  wire  plunger  and 
spring,  as  shown  in  Fig.  9.  We  have  used  such  apparatus  and 
found  it  very  serviceable. 


8.  Electric  Needles,  Handles, 
Etc.— In  the  selection  of  electrolytic 
needles,  handles,  and  electrodes,  the 
physician  should  avail  himself  of  the 
best  only.  Needles  should  be  of  gold, 
platinum,  or,  preferably,  iridoplat- 
iiium.  Such  needles  do  not  corrode 
or  oxidize.  They  may  be  insulated 
according  to  the  use  for  which  they 
are  intended.  The  selection  of  various 
styles  of  handles  and  electrodes  is  a 
matter  of  preference  with  the  physician. 
The  cords,  connections,  and  binding- 
^"■- "  iwsts   should  be   of  tlie  l)est  quality 

A  c>^p.  u^^ua^,  B^„n,       (-3gg  pjg_  loj      j^^^  th^.„j  thoroughly 

Itefore  using.  Many  of  the  electrodes  designed  for  special 
use  wilt  be  described  as  occasion  arises  for  their  use.  Where 
Hinipk'  gnlvnnism  is  to  lie  administered  the  electrode  may  often 
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consist  of  A  piece  of  clean  copper  wire  or  n,  probe,  wrapped  with 
absorbent  cotton  that  has  been  moistened  with  a  salt-solution 
consisting  of  1  dram  of  common  salt 
to  1  pint  of  distilled  water.  Cat- 
npboresis  requires  special  electrodes 
made  of  different  materials,  such  aa 
pure  copper  or  zinc.  These  will  be 
spoken  of  later. 

9.     Inijandescent  Current.      "* 

When  the  incandescent  current  is 
available,  such  an  apparatus  as 
shown  in  Fig.  11  will  be  found  most 
convenient  and  reliable  for  office- 
practice.  AiB&  motor-generator,  of 
which  there  are  many  patterns. 
Fig.  12  shows  another  design. 
These  are  useful  for  operating 
drills,  saws,  etc.  It  generates  an 
alternating  current.  B  is  a  double 
induction-coil  wound  for  a  light  at 
one  end  and  for  a  cautery  at  the  ^'"^ ' 

other.    These  coils  have  rack-and- 

pinion  adjustment.  With  the  use  of  such  an  instrument, 
which  serves  as  a  transformer,  the  necessity  of  a  rheostat  is 
obviated.  C  is  a  foot-plate,  permitting  the  operator  to  make 
and   break  connections  at  will  without  the  aid  of  an  assistant. 


5=^^ 


Htntnam'  Post  and  C 


10.  Storage-Battery.— The  stornfre-hattory,  Fig.  13,  may 
be  used,  always  with  a  rheostat  in  circuit,  and  is  of  consider- 
able advantage  because  it  is  portable.     The  requiremonts  for 
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beating  a  cautery,  it  should  be  borne  in  mind,  are  altogether 
different  from  those  for  elec- 
trolytic or  galvanic  applicap 
tion^.  Electrolysis  requires 
the  E.  M.  F.  of  many  cells  or 
a  high  voltage  to  overcome 
high  resistances  in  the  tissaes. 
The  same  is  necessary  to  heat 
an  incandescent  light  of  13 
candlepower.  But  to  heat  a 
cautery  the  E.  M.  F.  of  two 
cells  ifl  sufficient,  provided 
these  cells  are  of  large  size. 
PractitTonera  who  utilize  bat- 
teries may  bring  about  ibis 
requisite  by  connecting  the 
cells  in  multiple-arc  orparaUel. 
This    does    not    increase    the  fw.  u 

£.  M.  F.,    but  decreases    the  noraac-Batiert 
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internal  reeiatance.  The  current  from  cells  in  parallel  or  from 
the  110-volt  drcuit  will  fuse  a  cautery-knife  at  once.  Some 
physicians  use  large    bichromate   batteries   for  cautery-work. 


[DiFiJObin 


w 


-yi^='  m,6\A>ltC^te, 


tloior  Senamfor  /mrtsfimnar 

FiO.  15 

Showing  the  Principtt  tm  Which  Oenerotorv  and  JYan^tyrmcn  OpenUe 

They  are  to  be  used  only  where  other  means  are  lacking. 
Accumulators  require  to  he  charged  frequently  from  a  source 
giving  a  constant  current  of  not  too  high  voltage,  the  E,  M.  F. 
of  which  is  greater  than 
that  of  the  accumulator 
itself.  Fig.  14  shows  a 
transformer  of  good  pattern. 
The  principle  on  which 
motor-generators  and  trans- 
formers operate  is  illus- 
trated in  Fig.   15. 

11.     Illumination. 

For  purposes  of  examin- 
ation and  treatment,  the 
physician  is  guided  in  the 
selection  of  his  artificial 
light  largely  by  individual 
preference  and  taste.  The 
old  Argand  burner  is  still 
largely  used.  Many  use 
'";  '*  incandescent  lamps   of    16 

to  S2  candlepower.  Suit- 
ably mounted,  these  are  ordinarily  adapted  for  the  specialist's 
use.  Fig.  16  shows  a  good  arrangement.  We  have  found 
the  ordinary  acetylene  bicycle  lamp  very  serviceable.     It  yields 
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a  steady,  strong,  white  light.  The  slight  odor  anil  trifling 
annoyance  of  recharging  the  lamp  are  its  only  faults.  Figs.  17 
to  21  show  some  of  the  electrodiagnoatic  lamps  for  use  about 
the  nose,  throat,  and  larynx. 

12.  Electromagnets. — In  the  removal  ot  metallic  foreign 
bodies  from  the  eye  the  electromagnet  will  be  of  service. 
A  magnet  of  email  size  that  can  be  operated  by  one  cell  is  shown 
in  Fig.  22.     It  is  useful  only 

in  remonng  small  particles 
of  metal  lying  loose  in  the 
conjunctival  sac.  A  portable, 
yet  quite  strong,  magnet  is 
that  shown  in  Fig.  23.  It 
has  several  adjustable  tips  to 
meet  different  emergencies. 
Haab's  magnet,  shown  in 
Fig.  24,  is  the  most  powerful 
electromagnet  nf  all.  It  is 
intended  for  the  removal  of 
particles  ot  iron  or  steel  em- 
bedded in  the  tissues  of  the 
eye  and  for  the  moat  part 
inaccessible.  Further  men- 
tion of  these  magnets  will  be 
made  later. 

13.  Apparatus  for  the 
Generation  of  X-,  or 
Roentgen,    Rays.  —  For    a 

description    of    the    various  ^"*  ^ 

sources  of  the  cathode  rays  "    '    " 

the  student  is  referred  to  The  Physics  of  Rofnt(ieii  Rays.     The 

larger  moditication  of  the  Rulimkorff  coil  and  the  improved 

modem  static  machine  are  the  sources  most  frequently  and 

advantageously  employed. 
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DISEASES  OF  THE  EYE 

14.  In  the  treatment  of  the  various  aEEeclione  of  the  eye 
and  contiguouB  parts,  it  must  be  borne  in  mind  that  a  rational 
system  of  therapeutics  is  based  on  a  correct  underetanding  of 
pathology.  Some  conditions  may  be  due  to  remote  and  con- 
stitutional disturbance  rather  than  to  causes  purely  local.  In 
every  case,  therefore,  the  practitioner  will  aim  to  remove  or 
ameliorate  the  primary  factor  in  the  disease,  whether  that  be 
local  or  general,  and  will  use  every  agent  consistent  with  the 
teachings  of  experience,  both  to  bring  this  about  and  to  restore 
the  part«  to  their  normal  condition.  The  applications  of  elec- 
tricity frequently  need  to  be  supplemented  with  further  local 
treatment,  or  electricity  may  simply  serve  as  an  adjuvant  to 
some  other  plan  of  j)rocedure. 


DISEASES  OF  THE  LIDS 


I    AND    DISTICHIAfllS 

15.  Trlchla.sils  and  distlchlasis  may  arise  from  a  variety 
of  causes,  the  principal  one  of  which  appears  to  be  a  prolifer- 
ation about  the  epithelial  structures  of  the  hair-follicles.  A 
constant  hyperemia  or  inflammatory  condition  of  mild  degree 
about  the  margins  of  the  lids  may  bring  this  about.  The 
cilia  frequently  take  an  erratic  direction  and  grow  inwardly 
upon  the  eyeball,  causing,  by  the  irritation  they  produce, 
considerable  pain  and  spasm  of  the  lids.  So  great  may  the 
irritation  become  that  it  will  lead  to  ulceration  and  opacities  of 
the  cornea.    A  similar  condition  is  fre<iuently  seen  in  entropion. 

16.  Treatment. — The  treatment  consists  in  removing  the 
surplus  and  erratic  hairs.  Ordinary  epilation  will  not  suffice, 
since  it  does  not  prevent  a  return  of  the  trouble.  Electrolysis 
offers  the  best  results  in  all  cases  where  the  cilia  are  not  too 
thickly  grouped  or  too  abundant.  Following  the  proper  ajipli- 
cation  of  this  method  the  hairs  do  not  return. 
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17.  Place  in  circuit  a  rheostat  and  a  milliammeter,  and 
BO  govern  the  current  that  the  needle  of  the  meter  elands  at 
zero.  Attacli  to  the  cathode,  or  negative  terminal  wire,  a  fine 
Bteel,  or  best,  an  iridoplatinum  needle,  inserted  into  a  needle- 
holder  of  convenient  type  (see  Fig.  25).  To  the  anode,  or 
positive  pole,  or  terminal,  attach  an  electrode  well  wrapped  with 
absorbent  cotton,  which  is  to  be  moistened  with  salt-solution. 


Should  there  be  any  doubt  as  to  which  pole  is  the  cathode  and 
which   the  anode,   place  both  terminals  in  a  dish  of   water. 
Hydrogen  bubbles  will  collect  at  the  cathode  if  the  current  is 
operating.     Place  the  patient  in  a  good  light  before  you,  adjust 
the  anode  either  to  the  patient's  hand  or  apply  it  to  the  neck  or 
cheek.     The  electrode  shown  in  Fig.  2G  may  be  applied  to  the 
malar  prominence,  and  will  be  found  serviceable  in  other  appli- 
cations of  electricity  about  the  eye.     With  the  eyelid  slightly 
everted   and   steadied   by  the  hand   of  an 
assistant,  grasp  the  hair  to  be  removed  with 
cilia-forceps  and  pass  the  needle  alongside 
the  hair  at  its  base,  into  the  follicle,  and 
beyond.     The  circuit  should  now  be  closed 
and  the  rheostat  operated,  so  as  to  allow  a 
gradual   increase  of  current  from  0   to    4 
milliamperes.     In  from  10  to  50  seconds  the 
tissues  about  the  point  of  entrance  of  the         Einirode 
needle  will  begin  to  look  white,  and  tiny 
bubbles  of  gas  appear.     Slight  traction  on  the  hair  will  remove 
it.     Withdraw    the    needle.     The    electrolytic  action    of    the 
current  has  caused  a  slough  about  the  site  of  the  follicle  and 
destroyed  it, 

18.     The  operation,  though  not  severe,  causes  some  pain. 
From  three  to  ten  hairs  may  be  reniovfd  iit  a  sitting,  according 
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to  the  fortitude  of  the  patient.  There  is  usually  profuse  lac- 
rimation  and  slight  hyperemia  may  result  for  a  few  hours. 
Sittings  may  be  held  aa  often  as  every  other  day.  It  is  advisa- 
ble to  allow  an  interval  of  24  hours  or  more  to  elapse  between 
these  applic^ations,  in  order  to  permit  all  irritation  tu  subside. 
In  cases  where  the  cilia  are  in  such  abundance  as  to  make  their 
removal  by  electrolysis  impracticable,  some  one  of  the  methods 
of  c:(cision  or  transplantation  will  he  found  more  serviceable. 
It  must  not  be  forgotten  that  the  cicatrix  resulting  from  mul- 
tiple applications  of  the  electrolytic  needle  within  a  small  space 
is  by  no  means  slight. 

HERPES    Z08TER 

19.  Natare. — Herpes  zoster,  which  is  a  painful  and 
sometimes  dangerous  afTection,  is  due  to  derangement  of  some 
of  the  branches  of  the  supraorbital  or  infraorbital  division  of 
the  Ofth  nerve.  The  disease  is  self-limited  and  seldom  calls  for 
active  therapeutic  measures,  save  when  the  herpetic  veaicles 
appear  on  the  cornea,  in  which  cose  ulcers  and  opacities  are  the 
rule.  The  condition  is  ushered  in  by  slight,  if  any,  constitu- 
tional disturbance,  but  the  pain  its  burning  and  intense.  After 
a  few  days,  pain  diminishes  and  the  vesicles  appear  either  in  a 
discrete  or  confluent  form — usually  the  former. 

20.  Tretttment. — The  treatment  consists  in  soothing 
applications,  the  hypoderuiic  use  of  morphin  when  necessary, 
and  close  attention  to  complications  if  they  arise.  The  appli- 
cation of  a  constant  electric  current  to  the  diseased  parts  and 
to  the  closed  lids,  of  intensity  just  sufficient  to  cause  a  feeling 
of  warmth,  will  be  found  serviceable  in  mitigating  the  pain  and 
lessening  the  severity  of  the  attack.  Either  jvole  may  be  made 
the  active  one,  and  it  is  well  to  change  the  polarity  frequently 
during  the  sitting. 

RODENT    UIXEH 

21.  Natnre. — This  variety  »)f  epithelioma  is  usually  a 
companion  of  advanced  years,  and  runs  a  chnracleristical]y  kIow 
but  certain  course.  In  its  early  stages,  when  it  ap]>ears  as  a 
small  shallow  ulcer  covered  with  a  scab,  siliisilcd  usually  at  the 
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inner  canthus  of  the  eye,  it  is  particularly  suited  for  electrical 
treatment.  In  some  cases  electrolysis  accomplishes  a  speedy 
cure  without  the  necessity  for  more  vigorous  intervention.  It 
must  be  understood  that  the  treatment,  of  whatever  character  it 
may  consist,  must  he  directed  well  beyond  the  diseased  focus 
into  healthy  tissues  in  order  to  destroy  the  morbid  process  and 
prevent  a  recurrence. 

22.  Treatment. — The  ordinary  method  of  treatment  con- 
sists in  the  thorough  removal  of  all  diseased  tissue  with  the  knife 
and  the  application  of  the  thermocautery  or  some  chemical 
caustic  to  the  base.  The  application  of  saturated  solutions 
of  chlorate  of  potash  to  the  parts,  together  with  the  adminis- 
tration of  the  drug  in  full  doses,  has  met  with  some  success. 
HIlectrolysiB  should  always  be  tried  in  cases  where  the  ulcer 
is  accessible,  small  in  size,  and  in  its  earlier  st^es.  The 
mode  of  application  is  as  follows;  Select  a  new,  sharp  needle 
of  iridoplatinum  and  attach  it  to  a  holder  carrying  the  anode 
terminal  wire.  Thecathode,  or  indifferent  pole,  is  to  be  attached 
lo  a  convenient  electrode,  which  may  be  applied  to  the  patient's 
cheek.  Introduce  the  needle  into  the  healthy  tissues  beneath 
the  base  of  the  ulcer  at  one  margin  parallel  to  the  plane  of 
its  surface.  With  the  milliammeter  at  zero,  gradually  increase 
the  current  until  5  to  8  milliamperes  is  passing,  and  main- 
tain this  intensity  for  2  or  3  minutes.  The  current  should  now 
be  shut  oS  and  the  needle  withdrawn  and  introduced  at  a.  point 
nearer  the  center  oE  the  margin  of  the  ulcer.  In  this  manner 
the  entire  base  of  the  ulcer  and  the  healthy  tissues  beyond 
are  subjected  to  electrolytic  action.  The  anode  causes  a  coagu- 
lation of  the  tissues  and  the  blood-vessels  supplying  the  part. 
A  necrosis  of  the  peripheral  tissues  occurs  and  the  slough 
separates,  leaving  healthy  granulation  tissue,  which  soon 
cicatrizes.  Should  the  operator  experience  any  difficulty  in 
withdrawing  the  needle  after  passing  the  current,  he  may  over- 
come it  by  simply  reversing  the  polarity  for  an  instant.  It 
is  never  wise  to  tear  the  needle  rudely  from  the  tissues.  This 
treatment  may  be  given  in  one  sitting  or  in  divided  sittings. 
In  the  former  case  it  is  well  lo  anesthetize  the  patient. 
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23.  Another  meana  of  applying  electrolysis  Ih  what  is 
termed  the  bipolar  vKtkod,  in  distinction  to  that  just  outlined, 
which  is  sometimes  spoken  of  as  the  unipolar,  or  vionopdar, 
vuihod.  In  the  bipolar  method  we  make  use  of  an  electrode 
specially  devised  (see  Fig.  27).  The  needle-holder  is  so 
arranged  as  to  bring  the  anode  and  cathode  into  close  prox- 
imity without  actual  contact.  Many  operators  claim  better 
results  by  the  use  of  the  bipolar  method.     The  resulta  are 


the  same  in  either  case.  The  needles  are  introduced  in  the 
manner  described  above  and  the  application  of  the  current  is 
the  same.  The  parta  should  be  protected  after  the  operation 
and  kept  thoroughly  aseptic.  Should  recurrence  take  place 
more  radical  operative  st^^ps  will  be  necessary  and  should 
not  be  deferred.  

TUMORS   OF    THE    LIDS 

24.  Chalazion. — These  little  cysts  vary  in  size  consider- 
ably and  seldom  give  the  patient  much  annoyance  unless  they 
l)ecome  large  enough  to  interfere  with  the  functions  of  the  lid 
or  open  sixmtaneously  into  the  conjunctival  sac.  More  than 
one  may  \ye  present  at  a  time.  It  is  impossible  to  cause  these 
tumors  to  disappear  by  any  means  other  than  operative. 

25.  Treatment. — Incision  into  the  cyst  through  the  con- 
junctiva and  thorough  curettige  of  its  walls  is  the  ordinary 
method  of  dealing  with  the  condition.  Electrolysis  is  very 
serviceable  and  should  be  afforded  a  trial  before  the  more 
extensive  plan  outlined  above  is  attempted.  An  iridoplatinum 
needle  is  made  the  ciitbode  and  introduced  into  the  tumor  on 
its  conjunctival  surface.  It  may  be  introduced  on  the  exterior, 
in  which  case  the  needle  should  be  insultated  to  the  point  where 
it  touches  the  skin,  so  as  to  avoid  possible  sloughing.     The 
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indifferent  electrode  may  be  applied  to  the  brow  or  the  neck. 
A  current  of  2  milHamperes  should  be  passed  through  the 
tissues  for  a  period  of  2  or  3  minutes.  The  stance  may  be 
repeated  in  24  hours.  One  or  two  applications  will  safiice  for 
cystfl  of  ordinary  size. 

26.  In  cases  where  the  lids  are  greatly  thickened  from  an 
old  chalazion  or  from  a  seriw  of  sties,  the  application  of  the- 
constant  current  may  be  useful.  Grasp  the  tissues  of  the  lid 
by  a  specially  devised  electrode  or  by  an  ordinary  pair  of 
tissue-forceps,  which  is  made  the  cathode  terminal.  The  anode 
may  be  placed  at  any  site.  A  gentle  current  of  from  1  to  2 
milliamperes  is  to  be  applied  at  regular  intervals  for  4  or  5 
minute  at  each  sitting.  The  tough  and  brawny  condition 
frequently  clears  up  materially  aft«r  a  few  applications. 

27.  Cancer,  Sarcoma,  and  Fibroma. — These  tumors 
of  malignant  and  n  on -malignant  type  need  no  special  or 
detailed  description.  The  pure  fibromata  arc  the  only  growths 
which  are  not  malignant  in  character  and  which  may  permit  of 
delay  in  removal.  All  malignant  tumors  should  i)c  attacked 
early  and  radically.  It  is  to  be  recalled  tliat  these  disseminate 
rapidly  through  the  lymphatics  and  blood- vessel h. 

28.  Bipolar  electrolysis  applied  thoroughly  to  the  bases  of 
the  tumors  in  this  situation  offers  a  certain  means  of  removal. 
It  will  accomplibh  nothing  beyond  the  original  focus  and  will 
not  prevent  the  growth  of  metastases  which  have  already 
occurred.  The  method  of  application  consists  in  passing  the 
needle  into  the  bases  of  the  tumors  well  beneath  the  diseased 
tissue  and  administering  a  current  of  from  1  to  10  milliiunpcres 
for  2  to  5  minutes,  according  to  the  conditions  present.  It  is 
essential  to  electrolyzc  thu  tissues  around  and  beyond  the 
entire  base  of  the  disease.  If,  for  any  reason,  it  is  cousitlered 
necessary  to  use  a  higher  amperage,  an  anesthetic  will  liave 
to  be  used. 

39.  Vasciilttr  NtBvl. — These  disfiguring  blemishes  of  the 
eyelids  offer  the  most  favorable  field  for  electrolytic  work  al»out 
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the  eye.  The  treatment  is  the  same  as  in  nsevi  elsewhere  about 
the  face  or  body.  Some  operators  prefer  to  use  the  cathode, 
othere  the  anode,  as  the  active  pole.  Certain  it  Ja  that  in  iiievi 
of  a  telangiectatic  type  the  anode  is  aiwaye  to  be  preferred. 
The  sittings  may  be  held  as  often  as  every  other  day.  The 
current  should  vary  between  1  and  2  milliamperes,  and  the 
length  of  its  application  1  or  2  minutes.  Always  attack 
the  nievus  at  its  periphery  except  where  the  wart  is  very  stnatl. 
The  needles  should  be  of  iridoplatinum  or  platinum. 

LUPUS 

30.  Electrolysis  may  be  employed  in  the  treatment  of  the 
stubborn  condition  known  as  lupus.  Good  resulta  are  fre- 
quently brought  about.  The  more  brilliant  results  attained  by 
the  use  of  Finsen  phototherapy  should  encourage  operators  to 
avail  themselves  of  the  method  where  possible. 

FIBHILLART    TWITfHING    OF    IJD9 

31.  This  rather  annoying  condition  may  be  benefited  by 
the  stabile  or  labile  application  of  a  gentle  constant  current. 
Moistened  electrodes  are  used.  Tiie  anode  is  to  be  placed  on 
the  closed  lids  or  gently  rubbed  over  them,  or  the  moistened 
fingers  of  the  operator  may  be  made  the  anode,  and  the  lid  gently 
stroked.  

ENTllOPION    AND    Ef.TltOPION 

32.  The  pathology  of  these  affections  is  so  well  understood 
that  there  will  be  no  necessity  to  dwell  thereon.  In  general, 
there  are  but  two  forms  common  to  each,  the  cicatricial  and  the 
muscular.  We  shall  deal  with  the  former  alone.  The  cicatrix 
may  be  so  extensive  as  to  involve  the  tarsus,  a  point  which 
should  be  borne  in  mind.  The  complications  and  sequelce 
attendant  upon  entropion  are  largely  thoye  following distichiasis, 
and  the  operations  mentioned  under  that  head  are  applicable  to 
mild  cases.  Unless  a  great  number  of  hairs  impinge  on  the 
cornea  their  removal  by  electrolysis  will  be  of  great  benefit  and 
relief  to  the  patient. 
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33.  Treatment. — For  the  various  operations  employed  in 
the  relief  of  these  conditions,  the  student  is  referred  to  textr 
books  on  the  eye.  Electrolysis  has  met  with  shght  favor.  In 
entropion  of  a  mild  nature  due  to  contracture,  which  does  not 
involve  the  tarsus,  we  may  make  use  of  the  electrolytic  needle 
to  considerable  advantage.  The  principle  is  based  on  the  slough- 
ing action  of  the  calhode  and  is  used  to  break  up  the  bands  of 
scar-tissue  in  the  eyelid.  A  steel  or  platinum  needle  slightly 
curved  and  mounted  in  a  holder  is  made  the  cathode  and  is 
passed  into  the  eyelid  in  the  fallowing  manner:  Introduce  the 
needle  at  a  point  near  the  outer  canthus  of  the  eye  about  ^  inch 
from  the  mai^in  of  the  lid;  carry  it  beneath  the  skin  along  the 
palpebral  border  to  near  the  inner  canthus,  taking  care  to  avoid 
the  hair-follicles.  The  indifferent  electrode  is  applied  to  the 
temple  or  cheek.  A  current  of  5  milliamperes  is  passed  for 
5  minutes.  It  will  be  found  on  withdrawing  the  needle  that  the 
lid  tends  to  assume  more  nearly  its  normal  position,  owing  to 
the  solution  of  the  constricting  bands.  If  one  sitting  is  insufB- 
cient,  a  second  may  be  held,  passing  the  needle  this  time  still 
farther  back  from  the  palpebral  border.  Unfortunately,  the 
results  of  this  ojwration  are  not  always  permanent. 


Cautery-Till  and  IlandU 


34.  The  electrocautery  may  be  used  effectively  in  the 
treatment  of  botli  entropion  and  ectropion.  Its  application  is 
based  on  a  rational 
hypothesis,  and  con- 
sists in  creating  scar- 
tissue  in  the  lid  on  the 
surface  opposite  to  the 
direction  of  distortion, 
which,  by  it«  contrac- 
tion, tends  to. restore 
the  normal  position  of 
the  structures.  The 
method  of  application 

is  as  follows:  Select  a  cautery-tip  with  a  narrow,  but  not  sharp, 
platinum  blade  and  fit  it  to  a  convenient  handle  (see  Fipis.  28 
and   29).     By  means  of   a  transformer  or  rheostat  so  control 
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the  current  as  to  bring  the  cautery-tip  to  a  white  heat.  The 
patient  should  he  anesthetized.  If  the  lid  is  in  a  condition  of 
entropion,  steady  it  by  means  of  Knapp's  clamp  and  incise 
through  the  skin  along  the 
maigin  from  the  external  can- 
thus  to  the  punctum  lacri- 
mal well  down  to  the  tarsal 
cartilage.  The  incision  should 
avoid  injuring  the  hair-folli- 
cles. The  operation  in  ectro- 
pion is  similar  with  the 
"  exception  that  the  affected  Jid 
is  everted  and  the  incision 
carried  along  its  conjunctival 
surface.  A  second  incision 
parallel  to  the  first  and  farther 
from  the  palpebral  horder 
may  be  re<[uired  (see  Fig.  30), 
The  after-treatment  requires 
cooling  compresses  and  band- 
^'"-  ^  ages   to   the    eye.     Ectropion 

Tie  £fcrtroeniilffw  Incitiou  m  Balropio'i  i  .         ■  i  ,  . 

and  entropK»n  due  to  atony 
and  atrophy  of  individual  fibers  of  thu  orbicularis  palpebrarum 
may  be  benefited  by  faradization  of  the  atrophied  bundles  with 
fine  electrodes.  Patiently  continued  for  a  long  period  this 
treatment  will  restore  the  position  of  the  lid. 


DISRA6EU  OF  THE  I^CRIBIAL  APPARATUS 


STENOSIS    OF    THE    I.ACKIMAI^    CANAL. 

35.  In  stenosis  of  the  lacrimal  canal  the  stricture  may 
(Kxjur  at  any  jMHnt  along  the  pa.saige,  cither  at  the  punctum, 
in  the  canaliculus,  or  in  the  nasal  duet.  In  the  first-named 
position  the  condition  generally  arises  from  blepharitis,  or^ 
conjunctivitis,  in  the  second  from  an  extension  of  inflam- 
matory processes  or  the  presence  of  a  minute  foreign  body, 
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while  a  narrowing  of  the  nasal  canal  depends  as  a  rule  on 
the  presence  of  long-continued  nasal  catarrh.  The  symptom 
commoD  to  all  derangements  of  the  lacrimal  passage  is  the 
leaky  eye. 

36.  In  electrolyBis  we  possess  the  moat  valuahle  of  all 
therapeutic  agents  In  the  treatment  of  this  disorder.  The 
results  of  its  application  show  a  greater  number  of  cures  and  a 
lesser  numher  of  relapses  than  with  other  methods.  The 
operator  may  avail  himself  of  the  ordinary  Bowman  probes  or 
he  may  ohtain  a  set  of  graduated  platinum  sounds.  The  latter 
are  better  for  the  purpose.  These  sounds  should  he  insulated 
to  various  distances  from  the  tip  with  shellac  or  other  suhstance, 
so  that  when  in  position  ttie  punctum  and  conjunctiva  will  not 
be  subjected  to  electrolysis.  This  precaution  is  important  since 
occlusion  of  the  punctum  has  followed  its  neglect.  The  probe 
is  to  be  passed  into  the  passage  in  the  usual  manner  until  the 
constriction  is  reached  and  the  tip  of  the  instrument  has  gone 
sligbtly  beyond.  To  the  probe  is  attached  the  cathode- terminal. 
The  anode  may  consist  of  a  piece  of  copper  wire  or  an  ordinary 
probe  wrapped  with  moist,  absorbent  cotton.  This  indifferent 
electrode  should  be  introduced  into  the  nasal  chamber  of  the 
same  side.  With  the  needle  of  the  milliammeter  at  zero,  gradu- 
ally increase  the  current  until  5  milliamperes  are  passing.  Con- 
tinue the  strength  of  current  at  this  point  for  a  moment  and 
then  gradually  diminish  until  no  current  is  discernilde.  This 
operation  should  consume  from  3  to  4  minutes.  Generally 
a  little  white  froth  will  collect  about  the  punctum.  The 
probe  will  be  found  to  lie  much  more  loosely  in  the  canal 
and  may  bo  withdrawn  without  difficulty,  whereas  it  was 
firmly  grasped  by  the  tissues  at  its  introduction.  Each  day 
for  a  week  following  the  operation  the  prolie  stiould  l)e 
passed,  to  prevent  a  subsequent  narrowing  of  the  canal.  It 
a  probe  of  lai^r  size  can  he  accommodated,  so  much  the 
better.  At  the  end  of  a  week  the  o]Teration  may  l>e  repealed 
with  a  larger  probe.  There  is  very  little  pain  or  discomfort 
to  be  felt  during  the  treatment,  and  the  relief  to  the  patient 
u  most  gratifying. 
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DISEASES  OF  THE  CONJUNCTIVA 

TRACHOMA,   OR    GBANUI^R    OPHTHALMIA 

37.  There  is  little  to  be  said  in  regard  to  the  acute  form  ol 
this  dJEeaee,  since  electricity  is  seldom  if  ever  used  for  its  relief. 
Other  therapeutic  agents  yield  better  results.  With  the  chronic 
form  of  trachoma,  however,  we  shall  deal  to  some  extent  and 
endeavor  to  establish  for  it  a  method  of  treatment  well-nigh 
infallible.  The  pathological  condition  that  confronts  us  nas  a 
varied  picture,  depending  somewhat  on  the  stage  of  activity 
of  the  morbid  process.  The  disease  acquires  its  name  from  the 
presence  on  the  conjunctiva  of  small  grayish  granules,  which 
are  confined  to  the  fornix  and  palpebral  layers.  Histologically, 
these  granules  are  made  up  of  lymphoid  and  fibrous  tissue,  and 
they  are  formed  in  the  stroma  proper  of  the  conjunctiva.  They 
are  nothing  else  than  small,  new  growths,  which  have  a  tend- 

-ency  to  grow  together  into  islands  and,  by  the  contraction  of 
their  fibrous  elements,  to  obliterate  the  mucous  surface  of  the 
lid  and  render  it  one  mass  of  scar-tissue.  Tht-  subsequent 
contraction  of  this  scar-tissue  is  a  cause  of  entropion,  the 
treatment  of  which  we  have  previously  considered.  A  condi- 
tion called  pannuE,  or  a  vascularization  of  the  cornea,  is  a 
frequent  complication  of  the  affection.  We  shall  refer  to  it 
again  later.  Corneal  ulcers  are  occasionally  complications  at 
some  stage  oF  the  disease. 

38.  Trentmont. — The  inevitable  tendency  toward  the 
production  of  scar-tissue,  which  characterizes  the  granular 
ophthalmia,  should  sound  a  note  of  warning  in  regard  to  treat- 
ment. Any  method  that  reijuires  the  use  of  scarification  or  the 
application  of  caustics,  or  epoharotics,  should  Ije  condemned  for 
the  simple  reason  that  it  will  increase  the  cicatrization.  The 
aim  must  be  to  destroy  the  individual  granulations  or  the  fused 
masses  which  they  form  without  injury  to  the  areas  of  con- 
junctiva around  and  between  them.  By  this  means  alone  will 
a  satisfactory  outcome  lie  obtained.  The  treatment  by  expres- 
sion is  one  ordinarily  in  use  and  is  very  serviceable.     Knapp's 
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cylinder  forceps  are  employed  for  the  purpoBe.  Electricity  has 
been  used  in  a  variety  of  ways.  One  method  consisted  in 
applying  cupric  cathodal  electrolysis  to  the  everted  lids.  It  was 
based  on  an  incorrect  understanding  of  the  action  of  the  cur- 
tent  Another  plan  was  to  employ  cupric  cataphorcBie  or 
anodal  diffusion,  while  still  another  form  of  electric  application 
consisted  in  cathodal  electrolysie,  with  steel  needles,  of  the  fur- 
rows produced  by  preliminary  scarification.  All  these  thera- 
peutic hints  have  been  supplanted  liy  the  more  rational  plan  ot 
dealing  with  these  granules  as  new  growths  and  electrolyzing 
their  bases.  The  anode  is  made  the  active  pole  and  to  it  is 
attached  a  fine  needle  of  iridoplatinum.  The  moistened  cathode 
plate  may  be  adjusted  to  the  neck. .  With  the  lid  well  everted  and 
held  steady,  the  needle  is  passed  beneath  the  base  of  one  of  the 
granular  masses.  A  current  of  1^  to  2  milliamperes  should  be 
allowed  to  pass  for  1  or  2  minutes,  or  until  a  whitish,  cheesy 
mass  is  seen  to  form  about  the  point  of  entrance  of  the  needle. 
The  nutrient  vessels  are  coagulated  and  the  granule  undergoes 
coagulation  necrosis  and  is  quickly  absorbed.  If  the  granule  is 
of  targe  size,  the  needle  should  be  passed  in  several  directions 
beneath  its  base.  Eight  or  ten  of  these  masses  may  he  treated 
at  a  single  sitting.  The  reaction  is  slight  and  transitory  and 
the  hyperemia  resulting  is  beneficial  rather  than  otherwise.  It 
is  needless  to  say  that  the  field  of  operation  should  be  thor- 
oughly anesthetized  with  a  4-per-cent.  solution  of  cocain.  An 
inter\'al  of  2  or  more  days  should  interrupt  the  treatment.  A 
3-per-cent.  infusion  of  jequirity  has  been  found  useful  where 
there  is  but  slight  blennorrhea,  and  particularly  where  pannus 
is  present.  The  inflammation  resulting  from  its  use  will  fre- 
quently subside,  leaving  a  clear  cornea,  but,  unfortunately,  the 
granular  condition  is  not  always  correspondingly  benefited.  Its 
use  is  not  unattended  with  danger. 

39.  Pannus. — The  electrocautery  is  serviceable  as  an 
adjuvant  to  the  operation  of  peritomy  for  the  relief  of  obstinate 
paimus.  The  incision  is  made  through  the  vascularized  tissue 
and  conjunctiva  in  the  usual  manner  around  the  cornea  about 
J  inch  from  its  outer  margin.     The  incision  severs  all  tissue 


jcbyGoogIc 


30  ELECTRICITY  IN  DISEASES  OF  §  18 

down  to  the  sclera.  With  the  blunt  extremity  or  fiat  surface  of 
a  platinum  cautery-tip  at  white  heat  the  inner  fringe  and  circle 
of  vascularized  tissue  is  singed  down  to  the  anterior  elastic 
layer  of  the  cornea.  This  procedure  is  more  radical  and  meets 
with  better  results  than  dissecting  up  the  tissues  to  the  corneal 


Pannat,  SlunriHg  Lint  0/  Propoatd  Cavleriiation 

rim  and  there  cutting  them  free  (see  Fig.  31).  Cases  have 
been  re|>orted  where  benefit  was  obtained  by  galvanization  of 
the  cervical  sympathetic,  the  anode  serving  as  the  active  pole. 


PHLYCTENULAB    CONJUNCTIVITIS 

40.  Where  there  is  a  solitary  phlyctenulu,  puncture  of  the 
vesicle  with  a  fine  cautery-tip  at  a  white  heat  will  prove  very 
satisfactory.  The  floor  of  tlie  vesicle  should  receive  a  light 
touch  of  the  heated  cautery.  A  small  bit  of  yellow  oiid-of- 
mercury  ointment,  or  still  better,  a  bit  of  calomel  powder,  may 
be  placed  upon  the  eschar  and  ice  applications  employed. 
Phlyctenula  of  the  cornea  will  receive  attention  later.  The 
cautery  is  not  available  in  cases  where  the  phlycteanla;  are 
numerous  or  miliary  in  character.  For  ihe  relief  of  pain, 
photophobia,  and  blepharospasm,  in  addition  to  the  ordinary 
apphcations  of  cold  and  atropin,  mild  faradization  is  extremely 
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serviceable.  Place  an  induction-coil  in  circuit  and  control  the 
current  so  that  only  the  slightest  sensntion  is  conveyed.  Attach 
one  electrode  to  a  moistened  sponge-plate  and  place  it  on  the 
patient's  neck  at  tlie  back.  The  other  electrode  may  be 
wrapped  in  moist  cot- 
ton and  laid  gently 
upon  the  closed  lids, 
or  the  special  sponge- 
electrode,  Fig.  32,  may 
be  used.  The  current  ^ 
may  now  be  gradu- 
ally increased  to 
point  aineeable  to  the  ,.,      ,    '"''''■  ™ 

patient.     The    appli- 
cations may  be   made  a  frequent  intervals   during  the  day, 
but  should   not  continue   longer  than   5  minutes  at  a  time. 


PTKBYOrUM 

41.  In  the  treatment  oE  pterygium,  electrolysis  finds  its 
proper  sphere  and  bids  fair  to  supplant  entirely  the  ordinary 
operations  of  ligation  and  excision.  A  fine  iridoplatinum 
needle  is  made  the  anode  and  is  passed  well  into  the  neck  of 
the  growth,  or  at  a  point  a  trifle  nearer  the  base,  in  a  direction 
opposite  or  at  a  right  angle  to  the  direction  of  growth — crosswise. 
The  cathode  is  applied  to  the  back  of  the  neck  or  upon  the 
mastoid  of  the  same  side.  A  current  of  1  to  IJ  niilliamperes  is 
allowed  to  pass  for  J  to  1  minute.  The  needle  is  to  be  with- 
drawn with  great  care,  so  as  to  avoid  pulling  or  tearing  the 
parts.  Should  the  needle  be  firmly  in  the  grasp  of  the  tissues, 
reverse  the  polarity  for  an  instant  before  attempting  to  with- 
draw it.  Usually  one  sitting  is  sufficient.  The  eye  should  be 
thoroughly  ooc^nized  before  all  operations  tlicrcon.  If  we 
bear  in  mind  the  fact  that  in  general  the  anode  is  the  coagu- 
lating pole  and  the  cathode  the  sloughing  polo,  we  shall 
have  little  difficulty  in  effecting  the  desired  electrolytic 
nsalts.  Be  eerlain  of  polarity  always  hefore  nppbjinif  g(ilviinic 
aartnis. 
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TUBE  RtTJIXWIS 

42.  The  importance  of  an  early  diagnosis  in  tuberculosis 
cannot  be  too  strongly  urged.  Essentially  a  chronic  disease, 
the  course  may  cover  a  period  of  several  years  before  the  eye 
becomes  generally  affected,  but  the  danger  lies  not  so  much  in 
the  loss  of  the  eye  as  in  allowing  a  primary  focus  of  tuberculosis 
to  exist.  General  tuberculosis  is  a  frequent  sequel.  The 
disease  begins  in  the  palpebral  conjunctiva,  generally  in  young 
individual?,  as  small  grayish-yellow  granulations  that  soon 
break  down  and  torni  ulcers  with  clearly  outlined  margins  and 
covered  with  reddish-gray  granulation -tissue.  The  tissues  of 
the  lid  become  greatly  swollen  and  the  ulcerative  process 
frequently  extends  to  the  lids  themselves.  Lupus  reaches  the 
conjunctiva  by  process  of  extension  from  the  skin,  and  may  be 
differentiated  by  the  peculiarity  of  healing  in  one  spot  and 
progression  in  another,  which  is  characteristic.  The  ulcers  are 
a  deeper  red  and  bleed  easily. 

43.  Treatment. — Either  condition  calls  for  prompt  and 
thorough  application  of  the  electrocautery.  With  the  eye  thor- 
oughly cocainized,  bring  the  tip  of  the  cautery  to  a  white  heat 
and  sear  each  granulation  and  ulcer,  taking  pains  to  go 
deep  enough  into  the  tissues  to  destroy  the  morbid  process 
entirely.  Where  possible,  all  diseased  foci  should  be  attended 
to  at  a  single  sitting,  so  as  to  avoid  reinfection.  Ordinary 
antiphlogistic  measures  should  follow.  Where  the  disease  is 
BO  far  advanced  as  to  involve  the  iris  or  cornea,  immediate 
enucleation  of  the  eye  offers  the  only  recourse  consistent  with 
safety  to  the  patient. 

44.  Malignant  tumors,  particularly  in  their  earlier 
stagfs,  call  for  prompt  electrolytic  treatment  or  removal  with  the 
knife  followed  by  thorough  applications  of  the  electrocautery. 

DI8KASBS  OF  TlIK  CORNKA 

45.  Were  we  compelled  to  spend  our  days  in  habitations 
where  the  windows  were  of  ground  glass,  wo  could  the  more 
easily  appreciate  the  fate  of  the  unfortunate  individuals  who 
have  sustained  corneal  disease.     Nearly  all  affections  of  the 
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window  of  the  eye  leave  opacities  of  greater  or  less  density  and 
Bome  lead  to  a  more  serious  Beqiiel— -the  complete  loss  of  vision. 
It  is  readily  understood,  tlierefore,  how  im|)ortant  is  a  correct 
knowledge  of  the  various  morbid  processeB  affecting  tlie  cornea 
and  how  untiring  the  specialist  should  he  in  the  effort  to 
combat  the  progress  of  disease  and  in  the  search  for  measures 
to  alleviate  the  unfortunate  sequeljc.  We  can  afford  to  leave 
no  therapeutic  path  unexplored.  The  opinion  is  ventured  that 
the  testimony  of  many  persons  who  bear  the  white  eyes  will 
establish  the  fact  that  nothing  was  ever  done  for  their  trouble 
after  the  subsidence  of  the  disease  in  its  active  stages.  Many 
an  opacity  and  stain  have  been  removed,  however,  by  the 
patient  effort  of  a  consistent  worker  who  does  not  hesitate  to 
employ  remedies  little  known  and  to  explore  new  r^ions  in 
the  effort  to  improve  hia  resources. 


KERATITIS 

46.  It  will  be  unnecessary  for  us  to  review  the  pathology  of 
the  various  forms  of  keratitis.  The  germ-theory  of  disease 
has  thrown  much  new  light  on  the  subject,  and  demonstrated, 
in  many  cases,  a  system  of  treatment  more  rational  than  that  In 
vf^e  a  decade  or  two  ago.  An  injury  coupletl  with  a  microbic 
factor  will  lead  to  active  inflammation.  Suppuration  is  looked 
on  as  a  complication  rather  than  an  essential  to  the  healing  of 
tissues. 

Prominent  symptoms  in  alt  forms  of  keratitis  are  pain  and 
UefAarogpofm.  In  addition  to  the  ordinary  means  for  their  relief 
the  application  of  faradization  will  be  fonnd  very  useful.  In 
fact,  in  all  painful  affections  about  the  eyes,  particularly  of 
inflammatory  character,  the  induced  current  should  be  given 
through  the  closed  lids,  using  either  sponge- electrodes  or  gently 
stroking  the  parts  with  the  hand  in  circuit.  Tlic  strength  of 
current  should  be  slight  and  the  applications  freijuent.  Some 
authors  report  cases  relieved  by  the  use  of  a  galvanic  current  of 
1^  to  2  milliamperee  continued  for  6  minutes. ,  The  cathode  is 
applied  to  the  lids  or  supraorbital  notch,  and  the  anode  to  the 
cheek.     The  method  is  worthy  of  a  trial  if  others  fail. 
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47.  Epithelial  and  parenchymatons  keratitis  may 
be  benefited  by  tbe  judicious  application  of  the  coDBtaiit  current. 
It  has  been  argued  by  some  that  the  instances  where  electricity 
has  proved  successful  are  few  and  that  the  successful  cases  were 
probably  in  adults  at  which  age  the  prognosis  is  generally 
favorable  under  any  form  of  treatment.  This  may  be  met  by 
stating  that  such  complications  as  iritis,  cycHtis,  and  vitreous 
opacities  are  observed  in  adults  and  that  many  of  the  successful 
cases  occurred  in  children.  Atropin  and  fomentations  should 
never  be  omitted.  In  addition  to  faradization  for  the  relief  of 
photophobia  and  pain  we  should  make  direct  applications  of 
the  galvanic  current.  The  anode  is  placed  upon  the  brow  or 
cheek,  and  the  cathode  is  attached  to  a  small  bit  of  fine  sponge 
or  a  delicate  sponge-tipped  electrode  of  special  pattern.  The 
cornea  should  be  gently  brushed  with  the  sponge,  taking  care  not 
to  break  contact.  The  current  should  not  exceed  IJmilliamperes. 
A  duration  of  2  minutes  is  amply  siiHicient,  Alternating  with 
this  treatment  a  constant  current  of  greater  intensity,  say  2  to 
4  miltiamperes,  may  be  given  to  the  affected  eye  through  the 
closed  lid  for  3  to  5  minutes.  It  is  advisable  to  discontinue 
electrical  treatment  now  and  then  and  substitute  applications 
of  yellow- precipitate  ointment  Sometimes  general  mercurial 
inunctions  are  serviceable.  As  the  cornea  b^ins  to  clear  up, 
the  intervals  between  electrical  sittings  may  be  lengthened. 

48.  Neuroparalytic  keratitis,  so  called,  may  be 
relieved  in  some  instances  by  the  stabile  and  labile  applications 
of  a  constant  current  of  2  to  5  milliamperes  tor  short  periods. 
The  cathode-sponge  should  be  the  active  electrode,  and  is  applied 
to  the  closed  lids.  The  anode  is  placed  in  any  convenient  site, 
as  for  instance  the  brow,  cheek,  or  patient's  hand.  The  proper 
moistening  of  the  electrodes  should  never  be  neglected.  It  is 
perhaps  wise  to  caution  the  operator  to  be  on  the  watch  for 
vesication  at  tbe  site  of  the  anode. 

49.  Ptilyctennlar  Itenttitts  is  a  concomitant  of  tbe  cor- 
responding disease  of  tbe  conjunctiva,  and  calls  tor  the  thera- 
peutic measures  outlined  in  the  section  devoted  to  that  subject. 
Atropin,   yellow  oxid-of-mercury   ointment,    calomel   powder, 
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and  fomeotations  confititute  the  ordinary  treatment  It  is 
in  the  ulcere  resulting  from  the  broken-down  vesicles  that 
treatment  by  electrocautery  finds  its  limits  of  perfection.  The 
method  of  application  will  be  referred  to  later,  when  treating  on 
nlcers  of  the  cornea.  Not  merely  is  this  agent  recommended  in 
superficial  troubles,  but  also  for  purposes  of  paracentesis, 
tt^tber  with  use  of  eserin  to  guard  against  possible  hernia  of 
the  iris.  When  one  lai^e  phlyctenula  or  perhaps  two  or  three 
smaller  ones  ap[>ear  upon  the  cornea,  the  timely  use  of  the 
electrocautery  may  prevent  undesirable  results.  The  vesicle  or 
vesiclee  should  be  touched  with  the  small,  blunt  cautery-tip 
brought  to  a  white  heat,  pains  being  taken  not  merely  to  rup- 
ture the  little  sac  but  to  bring  the  tip  in  contact  with  the  base 
and  margins.  The  indications  are  the  same  if  the  vesicles  have 
already  ruptured  spontaneously.  In  obstinate  cases  where  other 
means  have  failed,  the  cautery  will  solve  the  diCEculty.  Recur- 
leat  forms  call  for  repeated  applications. 

tJIX^ERS    OF    THB    CORNBA 

50.  Infiltration,  ulceration,  and  cicatrization  are  the  stages 
through  which  most  affections  of  the  cornea  must  pass.  Each 
stage  may  l>e  more  or  less  severe,  depending  on  the  nature  of 
the  process  or  on  the  exciting  cause.  It  is  not  bo  much  our 
province  to  inquire  into  the  causes  of  these  conditions  as  it  is  to 
promote  healing  and  subsequently  to  remove  any  deposits,  so 
far  as  we  may.  The  ulcer  may  be  superficial  or  deep,  dry  or 
purulent,  serpiginous  or  rodent,  marginal  or  central.  These 
different  types  represent  various  characteristics  of  form,  size, 
and  rate  of  progress.  Some  are  infective,  others  not,  depending 
on  the  variety  of  cause,  microbic  or  otherwise. 

51.  Treatment. — In  general  terms  the  treatment  of  all 
forms  of  ulcer  is  the  same.  The  utmost  vigilance  is  necessary, 
since  some  of  the  worst  forms  to  deal  with  i)resent  the  fewest 
symptoms  and  many  are  very  rapid  in  their  course.  For  pain, 
spasm,  and  lacrimation  the  faradic  current,  as  before  outlined, 
is  commended.  The  instillation  of  atropin  sliould  not  be 
n^lected.     A  properly  adjusted  compress-bandage  is  valuable 
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in  all  forms  of  ulceration  save  the  secondary  types,  where  there 
IB  secretion  to  he  drained.  The  surgical  management  of  corneal 
ulcer  does  not  differ  materially  from  that  of  ulcers  elsewhere. 


CaiHtryTift  /ur  Operaiiont  on  \he  Ctraea 

The  indications  are  to  remove  all  diseased   tissue  down  to  a 
healthy  floor  and  to  promote  granulation  thereon.    The  curette 
haa  been  largely  used  and  is  valuable.     More  valuable,  still, 
is  the  electrocautery. 
'  Some  of  the  cautery- 
tips  most  commonly 
employed    in    opera- 
tions on  the   cornea 
are  shown  in  Fig.  33. 
A   glance  at  Fig.  34 
will    show    what    is 
^^Z^" ^-tE^~~^ ~^.~  "^S"-;^__-=        necessary   to    be   ac- 
,  complished.     This 
represents    a    micro- 
''""J^     ,     ^       ,  ...  scopic    section    of    a 

Vertical  Mirroicopk  firliun  TftrourjA  <■  Conait  Ulrrr  ^ 

cornea  through  an 
ulcer;  e  is  the  surface  epithelium,  li  the  anterior  elastic 
lamina,   p   the   posterior   elastic   lamina.      The   floor  of    the 


jcbyGoogle 


Sl8  THE  EYE,  EAR,  NOSE,  AND  THROAT  37 

nicer  is  Been  crowded  with  pns-cella  and  leucocytes.  The 
cautery  must  clear  up  this  floor  and  throw  off  any  overhanging 
edges.  See  that  the  electrocautery- apparatus  is  working  well. 
The  operator  will  be  guided  in  the  selection  of  a  tip  by  the 
requirements  of  the  case.  Regulate  the  current  so  that  the  tip 
is  brought  to  a  white  heat  instantly,  if  possible.  If  there  be 
difficulty  in  ascertaining  just  how  much  tissue  must  be  seared, 
apply  to  the  eye  a  solution  of  fluorescin.  This  will  stain  all 
affected  parts.  The  eye  should  lie  thoroughly  cocainized. 
Bring  the  nnhented  tip  carefully  and  rapidly  to  the  pariB,  once 
for  practice  and  then  touch  again  with  the  cautery-tip  brought 
instAntly  to  a  white  heat  In  simple  superficial  ulcer  no  further 
applications  are  necessary,  as  a  rule.  In  suppurating,  rodent, 
or  serpiginous  forme,  we  must  be  watchful  for  any  extension  or 
deepening  of  the  process  and  check  it  by  another  touch  of  the 
cautery.  Particularly  rebellious  or  indolent  ulcers  may  demand 
a  second  stance. 

52.  Where  the  ulcer  has  attained  great  depth  and  threatens 
to  perforate  the  cornea,  a  different  plan  of  treatment  in  adopted. 
Usually  in  this  condition  there  is  great  pain,  and  the  thin  layer 
of  cornea  intervening  between  the  surface  and  the  anterior 
chamber  may  be  seen  to  bulge.  In  these  cases  paracentesis  or 
perforation  of  the  cornea  by  the  electrocautery  is  indicated. 
The  curtain  of  the  iris  should  be  well  drawn  away  from  the 
field  by  atropin.  The  cautery-tip  should  consist  of  a  narrow, 
sharp,  platinum  blade  that  will  produce  a  small  linear  incision 
through  the  floor  of  the  ulcer.  The  method  is  the  same  as 
given  above,  with  the  exception  that  the  tij)  i)as8es  entirely 
through  the  cornea  and  permits  the  escape  of  the  aqueous 
humor  or  any  hypopyon  that  may  exist.  It  is  better  to  per- 
form paracentesis  without  waiting  for  perforation  to  become 
imminent.  It  is  good  routine  practice  in  all  ulcers  of  consider- 
able depth.  Should  we  allow  an  ulcer  to  perforate,  nuich  tis- 
sue, is  lost  and  the  resulting  s<!ar  is  large,  whereas  if  we  open 
thechamberin  the  manner  indicated,  there  results  but  a  narrow 
•scar  and  Blight  opacity.  Unfortunately,  the  surface  epithelium 
and  the  elastic  lamina  are  not  reproduced  in  the  process  of 
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repair.  There  is  ueually  eome  opacity  of  the  cicatrix  though  it 
may  be  very  slight  in  favorable  cases.  Electricity  unfortu- 
nately has  no  place  in  the  treatment  of  the  synechia  and 
prolapses  that  occasionally  occur  in  neglected  instances  and 
sometimes  complicate  the  opemble  coses.  Some  of  the  older 
writers  treated  corneal  ulcer  by  faradism,  stroking  the  ulcer 
with  a  hair-brush,  which  was  made  the  cathode.  The  method 
has  given  way  to  a  better  one.  The  hypopyon  so  fraiuently 
associated  with  ulcer  usually  disappears  spontaneously.  Should 
it  persist,  its  absorption  may  be  hastened  by  applying  a 
current  of  1  to  2  milliamperes  to  the  closed  lids  through 
the  cathode-sponge   once  or  twice  daily  for  5  or  7  minutes. 


OPACITIES    OF    THE    COKNKA 

53.  The  treatment  of  opacity  of  the  cornea,  also  called 
nebula  or  leucnma,  is  based  on  the  hypothesis  that  mild 
stimulation  of  scar-tissue  will  promote  absorption  and  favor  the 
deposit  of  a  tissue  more  normal  in  character.  In  the  case  of 
corneal  structure  this  tissue  is  clear.  Much  time  and  effort 
have  been  spent  in  determining  just  what  amount  of  stimulation 
is  required  to  bring  alxiut  the  desired  end  without  producing 
a  reaction  inflammatory  in  character.  The  character  of  the 
stimulus  is  also  of  importance.  In  ^Ivanism  we  possess  an 
available  agent  for  the  treatment  of  opacities.  It  is  stimulating 
and  is  capable  of  very  fine  gradations  in  strength.  Recent 
opacities,  it  must  be  borne  in  mind,  respond  much  more 
rapidly  to  stimuli  than  old  ones,  so  that  in  treating  fresh  cases 
we  apply  only  the  gentlest  currents.  The  cathode  is  the  active 
pole.  The  electrode  may  consist  of  a  silver  probe,  or  sound,  or 
a  bulb-tipped  bougie.  It  should  l>e  rubbed  very  gently  over 
the  cocainized  cornea  near  the  scar-tiasue  while  a  current  of 
^  to  1  milliampere  is  passing.  Use  always  a  low  amperage, 
but  gradually  increase  the  time  of  the  sitting.  The  eye  may 
become  injected  and  the  conjunctiva  flushed  while  the  current 
is  flowing,  but  this  irritation  is  transitory  and  subsides  within  a 
few  hours.  The  eye  should  be  kept  closed  for  half  a  day  after' 
treatment.     The  patient  should  receive  attention  as  often  as 


jcbyGoogIc 


§18  THE  EYE,  EAR,  NOSE,  AND  THROAT  39 

every  second  day.  The  best  results  are  looked  for  in  opacities 
following  interstitial  keratitis,  but  scars  from  old  ulcers  clear  up 
remarkably  under  the  treatment  The  margin  of  the  nebula  is 
the  first  to  clear. 


KERATOCONira    AND    ANTSRIOR    STAPHTXOMA 

54.  These  conditions,  resulting  usually  from  perforating 
ulcers,  demand  operative  interference  as  a  rule,  particularly 
where  associated  with  synechia  and  leucoma.  The  outlook  for 
sight  is  poor  indeed  and  frequently  the  patient  gains  an 
improved  cosmetic  appearance  and  little  more.  In  simple 
keratoconus  due  to  atrophy,  fair  results  are  obtained  by  creating 
an  ulcer  near  the  summit  of  the  cone  with  the  electrocautery 
lightly  applied.  The  ulcer  is  placed  to  one  side  of  the  pupilary 
space,  if  possible,  so  that  the  resulting  cicatrix  will  not  blur  the 
vision.  Should  a  nebula  result,  it  may  be  disx>er6ed  by  galvanic 
stimulation,  as  previously  mentioned.  The  results  are  usually 
good.  The  electrocautery  is  used  in  anterior  staphyloma  with 
leucoma,  and  is  best  applied  with  a  narrow-bladed  cautery-tip, 
as  follows:  Make  a  linear  burn  through  the  tissues  down  to 
the  posterior  corneal  layer.  The  incision  should  extend  from 
the  upjjer  to  the  lower  margin  of  the  cornea  passing  to  one 
side  ot  the  pupilary  opening.  The  results  of  this  procedure 
warrant  its  further  trial.  Cautery  operations  possess  great 
advantages  in  being  entirely  aseptic. 


POWDER    GRAINS 

65.  Po^vdep  grains,  whether  embedded  in  the  cornea, 
conjunctiva,  or  eyelids,  may  be  removed  by  the  use  of  the 
electrocautery.  The  grains  should  be  attacked  soon  after  the 
accident,  since  if  allowed  to  remain  long  they  produce  perma- 
nent staining.  A  very  fine-pointed  tip  should  be  brought  to  a 
white  heat  and  passed  into  the  site  of  each  grain,  causing  a 
slough  large  enough  to  include  the  particular  grain.  If  the 
grains  be  io  reasonable  numbers,  all  may  he  removed  by  this 
method  at  a  single  operation. 
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DISEASES  OF  THE  8CI.ERA 

EPISCLEBmS    Aia>    SCLERinS 

56.  Superficial  and  deep  inflammations  of  the  sclerotic  coat 
have  furniehed  the  theme  of  animated  diBcuseione  as  r^ards  the 
availability  of  electricity  in  their  treatment.  Galvanism  and 
electrolysis  chiefly  have  been  used.  Each  method  of  treatment 
has  found  adherents.  Operators  who  have  practiced  galvani- 
zation are  not  altogether  agreed  as  to  which  pole  should  be  the 
active  one,  some  using  the  anode  and  others  the  cathode,  apply- 
ing the  electrode  directly  to  the  conjunctiva  in  some  cases  and 
indirectly  to  the  eye  through  the  closed  lids  in  others.  It  is  not 
surprising  that  out  of  this  confusion  there  should  arise  little  or 
no  uniformity  in  results. 

57.  The  practitioners  who  have  used  electrolysis  are  quit* 
in  accord  aa  to  a  scientiflc  plan  of  treatment.  A  fine  iridoplatr 
inum  needle  is  made  the  cathode  and  is  introduced  into  the 
base  of  the  circumecribed  purplish  patch  or  epiacleritic  button, 
beneath  the  conjunctiva.  The  anode  is  applied  t«  the  back  of 
the  neck  or  to  the  brow.  A  current  of  2  to  3  milliamperes  is 
permitted  to  flow  for  1  minute.  The  eye  should  be  completely 
anesthetized.  One  electrization  is  generally  sufficient.  We  may 
supplement  this  treatment  with  transpalpebral  electrization, 
placing  the  cathode  to  the  closed  Ud,  the  anode  tti  the  brow  or 
neck,  and  passing  2  to  4  inilliamperes  of  current  for  10  to  IB 
minutes.  The  general  effect  of  this  plan  ot  treatment  has  been 
to  induce  a  speedier  termination  of  the  inflammatory  process. 
It  is  noteworthy,  however,  that  it  does  not  forestall  a  recurrence 
or  prevent  the  circular  march  ot  episcleritis.  New  buttons  are 
prone  to  develop.  Together  with  the  electrical,  a  routine  plan 
uf  treatment  should  be  used.  Fomentations  and  leeches  are 
very  ser\-iceable.  The  hygienic  and  constitutional  care  of  the 
patient  must  receive  due  attention. 

58.  l>eep  inflammations  of  the  sclerotic  coat  offer  problems 
that  up  to  the  present,  electrotherapeutics  has  not  solved.  Some 
of  the  German  ophthalmologists  have  been  successful  in  isolated 
coses  by  the  direct  use  of  galvanism.     The  electrode  ia  o£ 
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platinvim,  flat  oi  slightly  concave  at  its  extremity,  and  measures 
f  inch  ID  circumference.  It  is  made  the  anode  and  applied 
directly  to  the  eyeball  in  the  affected  area,  A  current  of  1  to 
1^  milliamperes  is  pasaed  through  the  tissues  for  1  minute. 
The  treatment  may  be  continued  following  an  interval  of  2  days. 
It  is  reasonable  to  anppoee  that  the  sedative  effects  of  the  posi- 
tive pole  should  exerciee  a  beneficial  influence  on  the  inflamed 
parts,  but  too  often,  unfortunately,  the  results  of  the  treatment 
are  unsatisfactory  and  disappointing. 

DISKASEB  OP  THE  UVEAL  TRACT 

IBrn9    AND    IRIDOCYCLITIS 

SQ,  Inflammatory  affections  of  the  ciliary  body  and  iris  are 
not  materially  modified  in  their  course  by  electrical  applications. 
We  must  look  rather  to  routine  treatment  with  atropin  and 
other  agents  to  combat  the  process.  As  an  aid  to  routine  treat- 
ment, however,  electricity  has  found  a  place.  Chief  among  the 
results  that  it  will  contribute  toward  bringing  about  is  the  relief 
of  pain,  photophohia,  and  gpaxm.  Where  these  symptoms  are 
intense  it  will  be  found  that  the  patient  will  experience  marked 
relief  from  faradization,  applied  with  a  small  sponge-electrode 
directly  to  the  cornea  or  through  the  closed  lids  with  large 
electrodes.  Again,  the  finger  tip  of  the  physician  may  be  made 
the  active  electrode  and  the  closed  lid  gently  stroked.  The 
strength  of  current  should  in  all  cases  be  determined  by  the 
sensibility  of  the  patient.  Better  results  are  gained  by  using 
weak  currents  tor  a  considerable  period  of  time  at  each  sitting, 
half  an  hour  or  longer.  The  period  of  relief  appears  to  depend 
on  the  length  of  time  of  the  sitting.  The  pain  wilt  return,  as  a 
rule,  after  a  variable  period  of  quiescence,  but  yields  to  repeated 
faradization.  Occasionally,  cases  rebellious  to  faradisni  will  be 
influenced  by  galvanism.  In  such  instances  tlie  anode  is  to  be 
applied  to  the  closed  lids  in  the  form  of  a  broad,  moistened 
electrode  and  a  current  of  2  to  3  milliam]>eres  is  permitted  to 
pass  for  a  period  of  2  to  3  minutes.  Faradization,  however,  will 
generally  accomplish  all  and  more  than  we  may  expect  from 
other  sources. 
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60.  Electricity  finds  further  utility  in  thia  claae  of  caaes  in 
promoting  the  action,  of  mydriatics  and  myotics.  In  some  forma  of 
iritis,  particularly  of  a  plastic  type,  where  atropin  and  eserin 
fail  to  produce  effect  on  the  pupil,  negative  cataphoresia  will 
prove  eerviceable.  With  the  mydriatic  or  myotic  instilled  into 
the  eye,  apply  a  constant  current  of  2  milHamperes  to  the  closed 
lide.  The  cathode  is  made  the  active  pole  and  the  anode  is 
placed  on  the  back  of  the  neck.  The  duration  of  this  treat- 
ment should  be  from  15  to  30  minutes,  in  order  to  obtain  the 
best  results.  This  plan  should  be  used  first  with  atropin  and 
then  with  eserin. 

61.  Absorption  of  exudates  ie  hastened  by  judicious  electrical 
manipulation.  Simple  hemorrhage  into  the  anterior  chamber 
of  the  eye  seldom  requires  particular  attention.  The  hemorrhage 
and  purulent  exudates  resulting  from  iritis,  which  fill  both 
chambers  of  the  eye,  are  often  very  slowly  absorbed.  This  is 
the  class  of  cases  where  we  may  expect  benefit.  The  treatment 
is  the  same  as  that  previously  given,  with  the  exception  that  the 
mydriatic  may  lje  omitted,  if  desired,  and  the  duration  of  the 
application  need  not  exceed  5  minutes  at  each  sitting.  The  inter- 
val between  periods  of  treatment  need  not  be  long,  24  hours 
being  amply  sufficient.  Faradism  has  been  used  in  iritic  hem- 
orrhage, but  it  is  valueless  in  alt  cases  of  intra-iritic  bleeding  and 
is  available  only  in  simple  hyphemia,  which  condition,  also,  no 
doubt,  is  little  influenced  by  it.  Its  greatest  utility  lies  in  the 
control  of  pain  and  spasm. 

62.  Disseminated  choroiditis  has  been  treated  by  the 
application  of  constant  currents  of  mild  strength  and  indifferent 
polarity  through  the  temples  or  from  the  supraorbital  notch  to 
the  mastoid  process  of  the  same  side. 


DISEASES    OP   TUB    VITRBOtJS   HUMOR 
63.     Opacities.  —  The    treatment    of    vitreous    opacities 

should  aim  toward  the  removal  of  the  cause.  Si)ecific  etiology 
calls  for  appropriate  constitutional  treatment.  Local  measures 
generally  include  leeching  and  the  use  of  pilocarpin.  In  the 
management  of  ojtacities  of  whatever  cause,  electricity  will  serve 
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as  a  valuable  adjuvant  Used  alone  it  frequently  fails  in  its 
misBion.  The  best  results  are  to  be  attained  by  the  employ- 
ment of  the  stabile  constant  current  of  2  to  4  milliamperes 
passed  either  directly  through  the  closed  lids  to  the  mastoid 
process  of  the  same  side  or  through  the  temples.  The  poles 
should  be  changed  frequently.  It  is  well  to  begin  with  the 
anode  to  the  eye  and  reverse  the  current  during  the  sitting  or  at 
the  subsequent  visit.  Daily  applications  of  2  to  4  minutes  are 
desirable.  It  is  claimed  for  faradization  that  the  results  of  its 
use  are  fully  equal  to  those  obtained  by  the  method  just 
referred  to.  We  are  convinced,  however,  that  galvanism  will 
yield  the  more  satisfactory  effects  in  the  general  run  of 
opacities  resulting  from  promiscuous  causes. 


DISEASES    OF    THE    RETIM^A   AND    OPTIC    NEBrE 

RETINITIS 

64.  In  view  of  the  claims  put  forth  by  the  older  writers 
regarding  the  beneficial  effects  of  electric  currents  applied  to  the 
cervical  sympathetic  in  retinal  disease,  Rockwell  undertook  cer- 
tun  experiments  in  order  to  ascertain  what  changes,  if  any, 
were  produced  in  the  normal  retinal  circulation  by  galvaniza- 
tion and  faradization  of  this  nerve.  In  substance,  his  conclu- 
sions were  aa  follows: 

1.  Galvanism  and  faradism  to  the  cervical  sympathetic  may 
cause  contraction  of  arteries  and  dilatation  of  veins. 

2.  Faradism  causes  the  same  effect  as  galvanism,  only  more 
slowly,  it  being  a  difference  in  degree  rather  than  kind. 

3.  Mild  currents  and  brief  applications  produce  contraction  of 
vessels;  strong  currents  and  long  applications  cause  dilatations. 
Much  depends  on  the  temperanimit  and  condition  of  the 
individual  ex]>erimented  on.  What  would  cause  dilatation  in 
one  would  produce  contraction  in  another. 

4.  Where  the  patient  is  excited  or  irritable  even  a  mild  cur- 
rent may  cause  dilatation  at  once. 

5.  The  eon  traction  that  takes  place  is  sometimes  followed  by 
a  dilatation  beyond  the  normaL 
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6.  Tbedilatation thatoccursisfollowedbyacontracUnn  after 
the  close  of  the  experiment 

65.  From  these  esperimentB  it  is  gathered  that  while  the 
results  of  electrical  stimulation  of  the  sympathetic  are  indefinite 
and  unstable,  nevertheless  there  occurs  a  considerable  alteration 
in  blood-flow  in  each  instance.  Therefore,  as  a  factor  in  restor- 
ing nutrition  to  a  deceased  part,  it  is  valuable.  So  much 
controversy  has  arisen  in  regard  to  the  utility  of  this  method  of 
treatment  that  the  fairest  way  to  judge  of  it  is  hy  comparative 
observation  of  results.  If  the  method  be  used  alone,  no  good 
may  be  exi>ected  to  accrue.  If,  on  the  other  hand,  it  is  used  in 
conjunction  with  other  methods,  it  may  be  serviceable.  This 
fact  is  borne  out  by  an  investigation  of  the  results  of  a  ccimbined 
form  of  treatment.  The  cases  most  amenable  to  electrical 
methods  are  those  of  a  hemorrhagic  type.  Albuminuric  retinitis 
gives  us  leea  satiBfaction,  In  glycosuric  retinitis,  with  or  with- 
out scotoma,  and  in  retinitis  pigTnentosa,  a  combined  plan  of 
treatment  will  serve  well  Too  much  must  never  be  expected 
from  any  plan  of  procedure.  The  pathology  of  retinitis  shows 
us  plainly  enough  what  a  discouraging  task  lies  before  us.  We 
may  frequently  bring  about  some  slight  improvement  or,  at 
least,  arrest  the  progress  of  the  disease  and  improve  the  vision. 
These  ends  are  worthy  of  effort 

66.  What  is  meant  by  a  combined  treatment  will  bft 
explained.  Stimulation  of  the  cervical  sympathetic  nerve  on 
the  same  side  as  the  affected  eye  alternates  with  the  application 
of  the  constant  current  directly  to  the  eye.  This  method  is  as 
follows:  A  broad,  flat  plate,  well  padded  with  moistened 
absorbent  cotton,  is  placed  on  the  back  of  the  patient's  neck. 
The  plate  is  made  the  anode.  The  cathode  should  consist  of  a 
dull  or  probe-pointed  metal  electrode  attached  to  a  handle  hav- 
ing a  make-and-bKeak  arrangement.  The  cathode  is  pressed 
into  the  soft  tissues  of  the  neck  in  the  region  of  the  superior 
cervical  ganglion.  A  current  of  2  to  10  milliamperes  may  be 
allowed  to  pass  for  a  period  not  longer  than  3  minutes.  The 
current  may  be  interrupted  several  times,  if  desired.  On  alter- 
nate days  the  continuous  current  may  be  applied  directly  to 


jcbyGoogIc 


§18  THE  EYE,  EAR,  NOSE,  AND  THROAT  45 

the  cloBed  lids.  The  cathode  is  the  active  electrode.  A  current 
of  1  to  2  milliamperes  should  be  administered  for  6  minutes. 
This  plan  of  treatment,  together  with  hygienic  and  constitutional 
care  of  the  patient,  should  continue  with  occasional  intermis- 
sions for  months,  or  until  signs  of  improvement  in  the  appear- 
ance of  the  fundus  and  in  the  patient's  vision  are  manifest. 


SEPARATION    OF    THE    KETINA 

67>  The  prt^osis  in  this  serious  condition  is  sufficiently 
unfavorable  to  warrant  affording  any  rational  plan  of  treatment 
a  trial.  Medication  is  useless.  A  few  instances  of  spontaneous 
repair  are  on  record,  but  this  fortunate  outcome  is  never  to  be 
relied  on.  Operative  attack  has  more  supporters  than  any 
other  method.  While  apparent  relief  in  some  cases  has  fol- 
lowed nearly  every  variety  of  operation^  it  must  be  understood 
that  no  one  mode  of  procedure  will  suffice  for  all  cases.  The 
same  holds  good  in  treatment  by  electricity.  While  elec- 
trolysis of  the  eubretinal  fluid  has  been  successful  at  times,  it 
has  failed  at  others,  and  electrocautery-puncture  has  shared  the 
same  fate.  Since  each  of  these  electrotherapeutic  measures  has 
acted  favorably,  it  will  be  well  to  speak  of  each  in  more  detail. 

68>  The  electrolytic  needle  is  used  on  the  principle  that 
sanctions  its  employment  in  cases  of  Ufevi,  aneurism,  and 
hydrocele.  There  exists  between  the  retina  and  choroid  a  collec- 
tion of  fluid  that  we  desire  to  subject  to  the  electrolytic  action 
of  the  anode.  A  suitable  needle  is  requisite.  It  should  be  of 
iridoplatinum,  insulated  to  within  3  millimeters  of  its  tip,  at 
which  point  a  shoulder  should  project  so  as  to  prevent  the 
needle  penetrating  too  deeply  into  the  tissues.  This  needle  is 
fitted  to  any  convenient  round  holder  and  is  made  the  anode. 
The  cathode  is  to  be  applied  to  the  back  of  the  neck.  The 
needle  is  passed  through  the  tunics  of  the  eye  with  a  gentle 
back- and- forth,  rolling  motion  between  the  fingers,  so  as  to  a\'oid 
pressure.  The  site  of  introduction  should  be  as  near  the  center 
of  the  detachment  as  possible.  The  current  is  gradually  raised 
from  0  to  5  milliamperee  and  gradually  reduced  to  0;  it  is 


jcbyGoogIc 


46  ELECTRICITY  IN  DISEASES  OF  §18 

applied  for  about  1  minute.  A  second  operation  of  this  char- 
acter may  be  performed  alter  the  expiration  ot  a  fortnight's  rest. 
Some  specialists  prefer  to  use  bipolar  electrolysis,  in  which  case 
two  needles,  Bimitar  to  the  one  described,  are  mounted  ^  inch 
apart  in  an  insulated  holder.  The  best  results  attained  are  in 
recent  cases. 

69.  Electrocautery  puncture  may  be  single  or  multiple. 
The  method  hag  the  advantage  of  avoiding  choroidal  hemor- 
rhage, ot  being  perfectly  aseptic,  and  affording  drainage.  The 
operator  should  possess  a  fine,  rounded,  platinum  cautery-tip, 
the  shank  ot  which  is  curved,  or  bent,  to  an  angle  ot  about 
45°  to  the  holder.  The  site  of  puncture  selected  should  be  as 
near  the  equator  of  the  eyeball  as  possible  and  equidistant 
between  any  two  recti  muscles.  The  site  will  necessarily  vary, 
however,  with  the  position  of  the  detachment.  The  cautery- 
tip  heated  to  a  white  heat  is  brought  to  the  field  ot  operation. 
The  cocainized  eye  is  steadied  by  mouse- toothed  forceps  and  the 
tip  is  made  to  bum  its  way  through  the  coats  of  the  eye  into  the 
subretinal  space.  The  instrument  should  be  held  in  place  until 
a  perfectly  round  hole  is  formed.  More  thorough  drainage  is 
assured  by  searing  a  second  or  even  a  third  hole  into  the 
space  near  the  margin  of  the  separation.  The  tendency  of 
the  separations  to  recur,  owing  to  the  filling  of  the  space 
through  a  retinal  rent,  is  in  a  measure  obviated  by  this  plan 
of  treatment. 

'  70.  Traumatic  anesthesia  of  the  retina  is  best  treated 
by  labile  cathode  apiilicutions  of  galvanic  current  to  the 
closed  lids. 

OPTIC    NEUKITIS    AN1>    ATROPHV 

71.  The  older  writers  taujjlit  that  galvanism  should  be 
used  in  all  cases,  whatsoever  the  cause.  They  used  the  anode 
to  the  eye  in  early  stages,  and  the  cathode  in  the  later  stages. 
The  currents  were  wesik  and  the  length  ot  applications  short. 
Galvanic  currents  were  also  passed  through  the  temples  and 
from  before  backwards.    Considerable  enthusiasm  prevailed,  ajid 
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one  experimenter  taught  Ihnt  fully  50  per  cent,  of  casee  of  white 
atrophy  were  improved.  It  is  probable  that  this  figure  was 
inspired,  partially  at  least,  by  an  ovcrconfidence  in  a  new  rem- 
edy. The  consensus  of  opinion  among  the  more  recent  workers 
is  that  electrotherapeutic  measures  are  valuable  in  selected 
cases  only.  In  optic  neuritis  of  whatever  caus.e,  little  is  to  be 
expected  and  nothing  is  gained  in  the  treatment  of  atrophy  due 
solely  to  this  cause.  Simple  uncomplicated  atrophy  may 
exhibit  all  indications  of  arrested  progress,  while  secondary 
atrophy,  due  to  embolism,  syphilis,  or  retinitis  pigmentosa, 
may  iw  improved  by  electrization  in  conjunction  with  treat- 
ment directed  to  the  removal  of  the  cause. 

72.  The  means  at  our  disposal  that  will  accomplish  most 
in  the  treatment  of  atrophy  are  threefold: 

1.  Local  transpalpebral  galvanism,  the  anode  to  the  back  of 
the  neck  and  the  cathode  to  the  closed  lids.  A  current  of  2  to  4 
milliamperes  should  flow  for  2  to  3  minutes. 

2.  At  the  subsequent  sitting  a  constant,  current  of  equal 
strcDfrth  may  be  passed  transversely  through  the  temples  for  a 
longer  period  of  tima 

3.  Occasional  galvanization  of  the  cervical  sympathetic  with 
a  moderate  current,  placing  the  anode  on  the  nucha  and  the 
cathode  over  the  superior  cervical  ganglion. 


GLAUCOMA 

73.  Coincident  with  routine  measures  and  iridectomy, 
galvanization  of  the  cervical  sympathetic  is  valuable.  We 
desire  the  sedative  action  of  the  current  that  acts  similarly  to  a 
division  of  the  nerve.  The  cathode  is  applied  to  the  nucha 
while  the  anode  is  placed  along  the  course  of  the  nerve.  A 
current  of  12  to  20  milliamperes  should  be  kept  flowing  for 
2  to  5  minutes.  The  effects  are  observed  prom|itly.  Restless- 
ness and  pain  are  relieved.  A  palpable  diminution  of  intra- 
ocular tension,  even  in  cases  of  simple  chronic  glaucoma 
without  iridectomy,  will  occur  and  improvement  of  vision  is  to 
be  expected. 


jcbyGoogIc 


48  ELECTRICITY  IN  DISEASES  OF  §18 

OCTTI^R    PALSIES    AND    ASTHENOPIA 

74.  It  is  essential  in  attempting  to  treat  paralysis  of  the 
muscles  of  the  eye  that  we  have  a  correct  understanding  of  the 
conditions  that  confront  us.  One  muscle  alone  may  be  affected 
or  one  nerve  that  controls  a  number  of  muscles.  Again,  several 
nerves  may  he  implicated  simultaneously.  We  judge  of  the 
position  of  the  lesion  causing  the  paralysis  by  the  grouping  of 
symptoms.  For  instance,  if  the  internal  rectus  of  one  side  and 
the  external  rectus  of  the  other  are  affected,  we  loot  for  the 
lesion  near  the  nuclei  of  origin  of  these  nerves  or  outside  the 
orbit.  It  the  internal  rectus  of  one  side  alone  be  paralyzed,  we 
judge  that  the  lesion  is  in  the  filament  of  the  third  nerve 
supplying  that  muscle  and  is  inside  the  orbit.  The  character 
of  the  lesion  is  of  importance,  also.  A  gumma  producing 
pressure  upon  a  nerve  is  more  amenable  to  relief  than  a  glioma. 
In  some  muscular  afEections  elsewhere  in  the  body  electrodiag- 
nosis  will  serve  to  clear  up  conditions  sometimes,  but  in  ocular 
paralyses  we  have  no  recourse  to  it.  The  main  feature  in  the 
treatment  is  the  direct  excitation  of  the  paralyzed  muscle  or 
muscles.  Galvanism  or  faradism  may  be  used.  As  a  rule  it 
will  be  advisable  to  make  use  of  both  forms  of  current.  The 
cathode  is  tlie  active  electrode  where  the  former  is  used.  Some 
practitioners  make  use  of  a  large  moist  compress  laid  upon  the 
closed  lids  ujjon  which  the  cathode  terminal  electrode  la  placed. 
It  is  our  belief  that  better  resulu  are  to  be  gained  by  using  small 
olive-tipjwd  or  ball-pointed  electrodes.  These  may  be  pressed 
deeply  into  tlie  conjunctival  sac  close  to  the  insertions  of 
the  muscles.  They  are  available  tor  either  galvanization  or 
faradization. 

75.  Treatment. — The  plan  of  treatment  is  as  follows: 
The  anode  is  placed  to  the  temple  of  the  side  to  be  treated;  a 
large  button- elect  rode  is  scniceable.  The  cathode,  in  the  form 
of  the  ball-tipped  sound,  is  thrust  deeply  into  the  conjuncUval 
sac  in  the  direction  ot  the  insertion  of  the  injured  muscle.  The 
current  is  now  turned  on,  gently  at  first.  By  means  of  an 
interrupter  in  the  circuit,  generally  in  the  handle  of  the 
electrode,  the  operator  may  close  the  circuit  at  will  and  observe 
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the  resulting  contraction.  It  may  be  well  to  judge  of  the 
Btrength  of  current  necesaary  by  watching  that  which  will 
excite  a  healthy  ocular  muscle  to  contraction.  A  somewhat 
stronger  current  is  requisite  for  the  paralyzed  muscle.  A  few 
contractions,  however  slight,  are  sufficient  for  the  first  sitting. 
Longer  applications  may  follow  later.  As  a  general  rule,  the 
treatment  may  be  given  daily.  Faradization  should  alternate 
with  galvanization.  The  same  electrodes  may  be  used.  It  is 
well  to  change  the  polarity  frequently  during  the  faradic  stance. 

76.  Mascalar  asthenopia,  especially  with  hyperestbetic 
retina,  is  a  condition  that  frequently  yields  most  readily  to 
electrization.  Mild  faradic  currents  are  efficacious,  given  labile 
with  the  anode  to  the  closed  lids.  The  position  of  the  cathode 
is  immaterial.  The  continuous  current  is  also  serviceable. 
One  to  2  milHamperes  should  be  passed  through  the  closed  lida 
for  6  to  10  minutes,  changing  the  polarity  once  or  twice.  It  is 
well  to  alternate  the  two  forms  of  application. 

77.  Accommodative  asthenopia  calls  for  rest,  general 
treatment,  and  daily  galvanic  sittings.  The  cathode  is  applied 
to  the  closed  lids,  and  a  current  of  2  to  5  milHamperes  is  passed 
for  2  or  3  minutes.  Stroking  the  closed  lids  with  the  terminal 
wire  thickly  wrapped  ir.  moist  cotton  serves  favorably.  Mild 
labile  faradizations  may  properly  alternate  with  the  galvanism. 

78.  Functional  hemeralopia  is  alleviated  by  mild 
faradization  to  the  closed  hds  with  the  cathode  as  the  active 
electrode.  Daily  sittings  of  5  minutes  each  are  sufficient. 
Binocular  galvanism  with  indifferent  polarity  has  been  recom- 
mended, but  the  results  are  slower  in  appearing,  and  we  are  con- 
vinced that  faradization  offers  better  general  eSects. 


OCDI.AB    NBUBAXGIA8 

79.  For  the  relief  of  those  obstinate  and  painful  affections 
known  as  ocular  neuralgrlas,  no  means  not  directed  toward  a 
removal  of  the  exciting  cause  will  yield  permanent  results. 
Paroxysms  of  distress  may  be  quickly  quieted  by  the  sedative 
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action  of'the  galvanic  current,  but  the  respite  is  only  temporary. 
A  current  of  2  to  C  milliamperes  should  pass  through  the 
tissues  of  the  lids,  brow,  and  face  from  the  anode  terminal. 
The  cathode  may  lie  placed  on  the  mastoid  or  the  neck.  The 
duration  of  the  galvanization  should  occupy  about  5  minutes. 


VASCIILAB  TUMORS  OF  THE  ORBIT 

80.  The  general  rules  laid  down  for  the  treatment  of  vas- 
cular tumors  of  the  lids  and  face  apply  equally  well  for 
similar  growths  in  the  orbit.  Electrolysis  offers  a  sate  and 
efficient  means  for  removal  and  one  that  does  not  disfigure. 
The  bipolar  method  has  received  the  sanction  of  the  majority  of 
operators  and  is  the  best.  The  nec{llcs  should  be  of  irido- 
platinum  and  lance-pointed.  Curved  needles  may  be  service- 
able at  times.  They  will  require  insulation  to  an  ext«nt 
varying  with  the  requirements  of  each  case,  A  coating  of 
shellac  or  collodion  will  furnish  all  insulation  necessary.  Where 
the  tumor  is  small  the  needles  may  be  mounted  in  an  ordinary 
bipolar  handle,  but  where  the  growth  has  attained  some  magni- 
tude it  is  better  to  use  two  needle-holders.  The  cathode  needle 
may  be  inserted  into  the  tissues  of  the  mass  and  allowed  to 
remain  in  one  spot  while  the  anode  is  passed  in  various  direc- 
tions at  one  operation.  It  will  not  be  amiss  to  repeat  a  word 
of  caution  in  regard  to  insulating  the  needles  suDiciently  to 
guard  against  electrolyzing  the  tissues  other  than  those  compo- 
sing the  tumor.  It  is  difficult  to  fix  definite  limits  to  the 
strength  of  current  to  be  used.  The  practitioner  must  be 
guided  largely  by  the  individual  case.  Generally  speaking,  the 
current  should  not  exceed  15  milliamperes,  and  the  time  of 
application  need  not  go  beyond  10  minutes.  An,  interval  of 
several  days  shouM  elapse  before  electrolysis  is  repeated,  if  a 
second  operation  is  deemed  essential 
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LOCATION  OF  FRAGMENTS  OF  METAL  IN  THE  ETE 
BY    MEANS    OF    X-,  OB  ROENTGEN,  BAYS 

81.  Hand  in  band  with  the  improvements  in  apparatus, 
the  technique  of  locating  pieces  of  metal  in  the  orbit  has  advanced 
80  that  at  the  present  time  experts  are  able  to  determine  their 
position  with  mathematical  certainty.  The  tissuee  of  the  eye- 
ball itself  offer  great  resistance  to  the  passage  of  rays,  and  this 
Tesistauce  is  naturally  increased  by  the  bony  framework  of  the 
orbit.  The  eye  is  so  situated  that  no  exposure  can  be  made 
without  including  some  of  the  neighboring  bones,  and  the  prob- 
lem that  confronts  us  is  to  reduce  the  bony  shadows  to  a 
minimum.  It  has  been  determined  by  experimentation  that 
the  path  of  least  resistance  lies  in  a  line  passing  across  or  partly 
through  the  nasal  bones  and  through  the  orbit  to  the  temple. 
Anteroposterior  and  vertical  exposures  are  inadequate.  The 
source  of  the  rays  must  start  from  the  side  opposite  the  injured 
eye,  and  the  skiagraphic  plate  should  be  attached  to  the  temple 
adjacent  to  the  injured  eye.  In  this  manner  the  clearest  skia- 
graphs are  obtained.  The  greatest  manipulative  skill  is  neces- 
sary in  this  work  and  no  one  not  an  expert  in  Roentgen  ray 
methods  should  attempt  it  It  will  be  unnecessary  to  give  in 
detail  all  the  modifications  of  procedure,  but  one  of  the  best 
methods  will  be  outlined  rather  explicitly.  The  method  is  that 
of  Dr.  Wm.  M.  Sweet,  of  Philadelphia,  to  whose  writings*  we 
are  indebted  for  material  and  illustrations. 

82.  The  tubes  that  generate  the  rays  should  be  of  high- 
vacuum  pattern  with  resistance  sufficiently  low  to  avoid  inter- 
ruptions of  the  rays  and  allow  a  steady  generation.  Fig.  35 
shows  a  Queen's  self-regulating  tube  that  operates  in  the  fol- 
lowing manner:  The  larger  tube  has  a  high  vacuum  and  offers 
high  resistance.  The  smaller  tube  is  one  of  moderate  vacuum 
that  has  leading  into  it  from  the  larger  tulie  a  bulb  contjiining 
potassium  hydrate.  Leading  to  the  smaller  tube  is  a  hinged 
metal  rod  B.     It  is  also  provided  with  a  cathode- terminal  from 
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which  the  current  jumpe  to  the  bulb,  heating  the  potasBium 

hydrate  until  it  gives  off  gas,  which  lowere  the  vacuum  in  the 

large  tube.     As  the  potash  cools  the  gas  is  reabsorbed.     A  B  is 

a  spark-gap,  usually  adjusted 

~  "  to  4  inches,  across  which  the 

charge  occasionally  passes  and 
maintains  a  steady  vacuum 
in  the  larger  tube.  An  in- 
duction-coil is  used,  which  is 
supplied  by  the  ordinary  con- 
stant-current lighting  circuit, 
controlled  by  a  rheostat. 

83.  To  assist  in  locating 
the  foreign  body,  two  parallel, 
hall -tipped,  metallic  indica- 
tors are  used.  These  indica- 
tors are  at  a  given  distance 
apart,  one  j>ointing  directly 
to  the  center  of  the  cornea, 
the  other  to  the  temporal  side 
of  the  eye.  The  site  of  the 
t>ody  is  calculated  by  means 
of  the  relations  Itetween  the 

shadows  of  the  body  and  the 

indicators.'  Two  exposures 
are  necessary,  one  with  the 
tube  horizontal, in  the  plane  of 
the  indicators,  the  other  at  a  distance  below  it.  Fig.  36  is  a  dia- 
grammatic scheme  of  the  principle.  Letting  the  candle-flaine 
represent  the  Crookee  tube,  the  surface  C  representB  the  shadowB 
of  the  indicators  and  body  on  the  photographic  plate  when  the 
tube  ia  in  the  first  of  the  two  positions  spoken  of  A.  When 
the  tube  is  in  the  second  ixisition  B,  the  shadows  are  thrown  on 
the  plate  as  shown  on  the  surface  D.  If  we  know  the  distance  of 
one  indicator  from  the  cornea,  which  may  be  regulated  by  the 
operator,  and  that  between  the  indicators,  which  is  fixed,  the 
position   of  the  metal   body   may   be  calculated,   because  its 
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shadow    maintains 

fixed     relations    with 

the    shadows    of    the 

indicators,   no  matter 

in  what  position   the 

tube  is  placed.     It  is 

necessary  also  that  the 

indicators   be  parallel 

with   the  axis  of  the 

eyeball    and    parallel 

to   the   skiagraphic 

plate.     These     requi- 

Bites  have   been   con-  /  /  / 

veniently     combined,  /' ,'/' 

as  shown  in  Fig.  37.  /// 

The  patient  is  placed  ///' 

in  the   prone  posture      «;#' 

during  the  exposure.       A  pib.  u 

Two      radiographs      fl 

should    be    taken,   as 

above  indicated.   Four 

minutes  is  a  sufficient 

length     of    time    (or 

each   exposure, 

84.  Let  us  now 
suppose  that  we  have 
the  skiagraphs  show- 
ing the  shadows  of 
tbe  body  and  indica- 
tors (see  Figs.  38 
and  39).  The  dis- 
tances between  the 
shadows  of  the  body 
and  indicators  are  to 
be  measured  in  each, 
as  well  as  the  dis- 
tance    of    the    body 
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Frn.  38 
rrapft  Mndr  With  T«he  n(  ,1,  Fig 
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above  or  below  the  indicators.  For  convenience  sake,  these 
FelationB  may  be  outlined  as  shown  in  Figs.  40  and  41.* 
Now,  to  ascertain  the  position  of  the  body  in  the  eye,  draw  on 
paper  two  circles,  each  24  millimeters  in  diameter.  Let  the 
lower  one  represent  a  vertical  section  of  the  eye  and  the  upper 
onea  horizontal  section  (see  Fig.  42).  The  point  A  at  the  center 
of  the  vertical  circle  represents  the  center  indicator,  and  the  point 
S,  the  temporal  indicator. 
The  line  AB  is  the  exact 
distance  between  the  indi- 
cators. On  the  horizontal 
circle    a     point    is    made 


Schematif  Xrprettnlalim  o}  Fig.  3»  'l"-  ^ 

in  front  of  the  center  of  the  cornea  at  a  distance  e<iual  to  that 
between  the  indicator  and  the  center  of  the  cornea  at  the  time 
of  the  exi>oeure.  ■  A  and  B  will  represent  the  indicators,  and 
A  B  the  distance  between  them.  The  distances  of  the  shadows 
of  the  body  above  or  below  the  indJcalJirs,  A  (J  and  B  D  in  the 


*In  order  to  understand  tlie  relative  ]>oi>JtioiiB  uf  the  nlindnwe  belong- 
ing lo  the  indicators  and  the  foreign  body,  it  sliould  be  reiiintnbercil, 
that  when  a  photc^rapliic  print  is  taken  of  a  skitigrHpli  the  left  side  is 
.1 ij  (^  nglit  and  vice  versa. 
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ODe  case  and  A  E  and  B Fin  the  other,  are  marked  above  and 
below  the  points  of  the  indicators  in  the  vertical  section.  In  the 
diagram  they  are  below  in  each  case.  The  line  CZ)  shows  the 
direction  of  the  rays  at  the  first  exposure,  and  EFih&  direction 
of  rays  at  the  second  exposure.  The  intersection  of  these  lines 
marks  the  site  of  the  foreign  body  with  reference  to  the  tempo- 
ral or  nasal  side  and  above  or  below  the  horizontal  plane  of  the 
eyeball.  Now  mark  above  the  external  indicator  on  the  hori- 
zontal diagram  the  measurement  of  the  distance  between  the 
shadows  of  the  two  indicators,  as  shown  in  the  horizontal 
exposure.  Draw  a  line  from  this  point  i/ through  the  center 
indicator.  A  H  ie  the  line  showing  the  direction  of  the  rays. 
The  distances  from  each  indicator,  on  the  same  exposure,  to 
the  shadow  of  the  body  are  to  be  marked  on  the  same  diagram 
perpendicular  to  A  and  B.  These  points  are  K  and  /.  The 
line  J  K  shows  the  plane  of  the  shadow  of  the  foreign  body,  and 
the  point  of  intersection  of  that  line  with  another  perpendicular 
to  the  position  of  the  body,  as  found  in  the  vertical  section, 
marks  the  position  of  the  body  in  relation  to  its  distance  poste- 
rior to  the  cornea.  With,  therefore,  the  relative  distances  of  the 
foreign  body  in  millimeters  or  fractions  of  an  inch,  it  becomes  a 
much  simpler  matter  to  attempt  its  extraction.  No  complica- 
tions resulting  from  exposures  to  the  Roentgen  rays  beyond  a 
transient  dermatitis  can  be  said  to  arise. 


BBMOVAIj     op    particles     of    iron    or    STEEIi 
PROM  THE  EYE  BY  THE  ELECTROMAGNET 

85.  Pieces  of  iron  or  steel  that  have  found  lodgment  in  the 
conjunctival  sac  may  be  easily  removed  by  the  use  of  the  spud 
or  by  the  electromagnet.  Where  particles  have  penetrated  the 
tunics  of  the  eye  itself,  the  affair  assumeii  a  much  more  serious 
aspect.  The  magnet  may  be  successful  in  removing  the  foreign 
body  but  several  requisites  are  necessary.  The  magnet  itself 
must  be  powerful  enough  to  dislodge  the  particle  from  the 
tissues  in  which  it  maybe  embedded.  The  magnet  must  be 
brought  as  near  as  possible  to  the  fragment.  If  the  tip  of  the 
magnet  can  be  introduced  through  the  wound  of  entrance,  so 
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much  is  gained;  but  if  the  wound  iB  not  large  enough,  it  must  be 
aseptically  enlai^ed  or  a  point  of  entrance  made  if  none  be 
visible  or  accessible. 

86.  For  ordinary  use,  Johnson's  portable  magnet  is  ser- 
viceable. The  instrument  is  7J  inches  long.  It  is  wound  with 
2  pounds  10  ouncee  of  No.  27  single,  silk-covered,  magnet  wire. 
The  total  weight  is  3J  pounds.  Two  tips  are  provided,  one 
ovoid  in  form  and  J  inch  long,  the  other  elongated,  having  a 
diameter  of  ^j  inch.  This  magnet  has  sufficient  internal  resist- 
ance to  permit  its  excitation  with  the  ordinary  110-volt  current. 
Hirschberg's  magnet,  Fig.  28,  is  quite  powerful,  and  is  the  one 
most  frequently  used  in  the  extraction  of  steel  particles  that 
have  penetrated  the  eye.  The  apparatus  comprises  the  magnet 
and  several  adjustable  tips  of  different  forms.  Haab'g  magnet. 
Fig.  24,  is  the  most  powerful  of  all.  It  consists  of  a  soft-iron 
cylinder  60  centimeters  long  and  10  centimeters  in  diameter, 
ternoinating  in  a  conical  tip  at  each  end.  This  core  is  surrounded 
by  a  coil  of  copper  wire  5  centimeters  thick.  The  iosLrument 
turns  on  a  vertical  pivot.  It  is  excited  by  any  source  of  constant 
current,  provided  the  voltage  is  somewhere  between  60  and  120. 
In  connection  with  the  circuit  before  the  apparatus,  is  a  bipolar 
interrupter  and  a  safety  arrangement.  The  conical  tip  is 
brought  as  near  the  particle  to  be  removed  as  possible.  To  this 
end  the  patient  is  generally  brought  to  the  instrument  in  a  high 
chair  in  such  a  position  that  the  tip  is  just  in  contact  with  the 
wound  of  entrance  or  with  the  embedded  particle.  The  extrac- 
tiou  of  foreign  bodies  by  this  method  is  quite  painful,  as  a  rule. 

BliECTBIC  OPHTHALMIA 

87>  Before  closing  the  subject  of  the  electrical  treatment  of 
diseases  of  the  eye,  it  may  be  well  to  mention  a  disorder  pro- 
duced by  the  effects  of  electric  light.  Ophthalmia  Is  never  due 
to  the  ordinary  use  of  the  incandescent  lamp,  and  we  must  look 
to  the  more  intense  forms  of  the  electric  light,  such  as  the  arc- 
light,  for  the  exciting  cause.  Some  electricians  and  employes 
who  are  obliged  to  work  near  a  cluster  of  arc-Ughts  will  suffer 
from  the  reeulta.     The  disease  occurs  chiefly  among  electric 
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welders,  whose  vocation  Decessitatee  exposure  of  the  eyea  to  an 
intense  glare. 

The  symptoms  are  almost  identical  with  snow-blindness. 
They  appear  promptly  after  exposure,  as  a  rule;  usually  within 
a  day.  The  pupils  are  contracted,  and  the  lids  may  be  swollen 
and  the  seat  of  some  edema.  During  the  course  of  the  affection 
there  is  usually  a  slight  mucopurulent  discharge  from  the  con- 
junctiva. Recovery  is  expected  within  a  few  days.  The  rule  is 
that  vision  is  completely  restored  after  the  subsidence  of  all  symp- 
toms, yet  rare  exceptions  show  that  occasional  impairment  may 
occur.     A  persistent  central  scotoma  is  an  occasional  sequeL 

RETINAI..    BLINDING 

88.  Retinal  bllndiDg  is  the  same  affection  as  the  blind- 
ing by  sunlight.  Certain  experiments  go  to  show  that  electric 
lights  can  produce  changes  in  the  retina  without  heatrcoagula- 
tion.  The  changes  referred  »o  consist  principally  of  edema  with 
some  destruction  of  nerve-cells  in  the  outer  layers,  including  the 
rods  and  cones.  The  inner  layer  of  nerve-fibers  may  escape 
or  may  be  involved  as  well.  The  harmful  action  of  the  light 
is  attributed  to  a  dazzling  of  the  retina  and  to  the  chemical 
action  of  the  ultraviolet  rays.  The  heat  rays  may  also  have 
some  influence. 

The  treatment  is  that  for  snow- blindness.  Yellow  gt^glee 
are  useful,  or  combinatioos  of  red  and  dark  blue  may  be 
substituted.  

DISEASES    OF    THE    EAR 

INTRODtrCTlOIf 

89.  The  earlier  investigators  in  electrotherapeutics,  with 
reference  to  diseases  of  the  aural  apparatus,  were  enthusias- 
tic in  their  praise  of  the  efficacy  of  the  treatment.     The  literature 

full  of  llie  resultti  of  their  labors,  but  one  must  search  quite 

vain  for  the  teachings  of  modern  authors  on  the  subject.     It 

is  a  fact  too  often  noted  in  the  employment  of  an  agent  that 

after  a  full  swing  toward  the  side  of  utilization  the  pendulum 

vibrates  as  far  toward  the  side  of  neglect.     The  present  tim« 
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seeniB  to  be  synchronous  with  the  latter  movement.  An 
interval  of  time,  which  shall  be  devoted  to  a  sober  considera- 
tion of  the  value  of  a  remedy,  will  be  necessary  to  restore  a 
middle  ground  between  the  two  extremes.  Positive  opinions, 
therefore,  as  to  the  availability  of  electrotherapeutics  must 
be  held  in  abeyance  until  a  more  systematic  effort  has  been 
made  to  place  it  in  a  sphere  wherein  its  deserved  merits  will  be 
attested. 

90.  Before  entering  upon  a  discussion  of  the  various 
diseases  of  the  ear  toward  which  the  treatment  is  aimed,  it  will 
be  advisable  to  sound  a  note  of  warning  as  to  the  limitations  of 
the  subject.  To  b^tn  with,  we  are  aware  of  the  depth  of  the 
parts  beneath  the  surface  and  of  their  inaccessibility,  the  close 
association  of  the  auditory  nerve  with  the  nerve  of  motion  to 
the  facial  muscles,  and  the  relations  of  the  organ  to  the  pharynx. 
Such  an  arrangement  of  structures  demands  for  the  relief  of 
disease  the  application  of  principles  based  on  the  fullest  appre- 
ciation of  the  physiology  and  pathology  of  the  tissues.  The 
laws  applicable  to  the  reaction  of  nerves  to  electric  stimulation 
apply  to  this  nerve  of  special  sense  in  a  characteristic  manner 
bat  within  definite  and*  prescribed  limits.  The  effects  of  such 
stimuli  are  shown  in  subjective  sensations  of  sound  and  not  by 
movements  of  muscles,  as  is  the  cose  with  motor  nerves.  The 
ear  has  a  double  function,  that  of  hearing  and  that  of  e<iuilibra- 
tion,  and  it  is  difficult  to  influence  the  nervc-fi laments  that 
govern  one  function  without,  at  the  same  time,  producing 
effects  on  the  other,  since  these  filaments  together  constitule 
the  trunk  of  the  nerve.  Too  much  must  not  be  expected  of  elec- 
tric treatment  directed  to  diseases  of  the  nerve  itself.  It  is  in 
conditions  affecting  the  external  and  middle  portions  of  the  ear 
that  electrotherapeutics  finds  its  chief  utility.  AVe  make  use  of 
galvanism,  faradism,  static  electricity,  and  electrolysis.  The 
Roentgen  rays  are  valuable  in  locating  foreign  Ixidies  in  the 
deeper  portions  of  the  auditory  tract,  where  ordinary  illumina- 
tion ia  of  DO  avsdl. 
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AFFKCT10N8  OF  THE  BXTERNAI.  EAR 

ABNORMAL  DRYNESS  OF  THE  CANAL 

91.  Where  the  abnormal  dryness  of  the  canal  is  due  to  a 
lack  of  secretion  of  cerumen,  it  is  benefited  by  recourse  to  the 
following  procedure:  Under  a  clear  illumination  of  the  passage 
with  the  reflector  and  speculum,  gently  remove  all  flakes  of 
dried  secretion  and  cleanse  the  parts  thoroughly  with  warm 
water  and  the  syringe,  if  neceseary.  Place  the  patient  in  a  sit- 
ting posture  beside  a  table,  with  the  head  pillowed  sidewise 
upon  it,  the  ear  to  be  treat«d  being  uppermost.  Fill  the  canal 
with  normal  salt- solution.  Place  the  anode,  in  the  form  of  a 
broad,  well- moistened  pad,  on  the  patient's  neck.  A  probe- 
pointed  electrode  of  any  pattern  or  the  terminal  battery  wire, 
itself,  will  serve  as  the  cathode,  which  is  to  be  inimersed  in  the 
water  in  the  ear  to  the  depth  of  ^  inch.  Throw  sufficient 
resiBtance  into  the  circuit  beforehand  so  that  no  reading  is  to 
be  had  from  the  niilliammeter,  and  when  the  cathode  is  in 
position,  gradually  allow  the  current  to  augment  until  2  or 
3  milliamperes  is  attained.  Continue  the  electrization  for  4 
or  5  minutes,  gradually  withdraw  the  current,  and  remove  the 
electrodes.  Allow  the  ealt-solution  to  drain  away,  and  wipe 
dry  the  external  portion  of  the  canal.  This  treatment  may  be 
repeated  three  times  a  week  until  the  speculum  shows  a  decided 
improvement.  It  is  to  be  borne  in  mind  that  the  current 
should  never  be  of  considerable  strength  when  the  cathode  is 
serving  as  the  active  electrode,  for  reasons  that  will  be  apparent 
when  we  come  to  consider  the  effects  of  electricity  on  the 
auditory  nerve,  and  that  all  abrupt  fluctuations  of  current 
should  be  avoided. 

92.  To  promote  the  action  of  cocain  in  anesthetizing  the 
external  passage  and  the  drum,  the  constant  current  is  of  service. 
Place  the  patient  in  the  posture  just  described,  and  fill  the 
external  ear  with  a  fresh  solution  of  cocain  of  lO-per-cent 
strength.  The  cathode  is  placed  on  the  patient's  neck  or 
over  the  mastoid  on  the  side  to  be  treated.     A  j>added  disk  or 
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cup-ehaped  electrode  nill  serve  the  purpoee.  The  anode  consieta 
o(  a  probe-pointed  metal  electrode,  which  is  partially  submerged 
in  the  cocain-solution.  A  current  of  4  to  5  milliamperes  ie  grad- 
ually attained  aad  permitted  to  flow  for  3  or  4  minutes.  At  the 
eod  of  that  time  the  anesthesia  will  be  found  lo  be  complete,  aa 
a  rule,  and  the  current  should  be  checked  and  the  electrodes 
removed.  If  it  is  desirable  to  keep  the  patient  in  the  same 
position  for  operation,  the  cocain-solution  may  be  removed  by 
cotton  swabe. 

STENOSIS    OF    THE    EXTBBNAL  AUDITORS  CANAl, 

93.  Partial  or  complete  occlusion  of  the  estenial  canal  may 
be  due  to  a  variety  of  causes,  on  which  depend  the  choice  of 
agents  for  its  amelioration  and  the  methods  of  their  application. 
The  narrowing  that  results  from  cicatricial  contractiim  following  . 
a  local  ulceration,  or  otitis  media,  will  yield  to  cathodal  electrol- 
ysis properly  applied.  On  the  other  hand,  a  stricture  due  to 
organized  inflammatory  (lepoiaU  calls  for  the  particular  electrolytic 
effects  that  the  anode  affords.  The  same  may  he  said  of  nar- 
rowing due  to  vascular  growths,  or  nievi.  Malignant-  tumors  are 
seldom  the  cause  of  stricture  in  this  situation. 

Electricity  is  of  no  avail  in  the  treatment  of  stenosis  due  to 
congenital  malformations.  Electrical  treatment  should  give 
way  to  surgical  measures  wherever,  in  the  opinion  of  the  opera- 
tor, more  permanent  improvement  is  to  be  derived  from  it.  In 
ordinary  cases,  however,  electrolysis  will  serve  the  purpose  to 
a  better  advanti^fe. 

In  cases  of  annular  stricturea  complicating  or  resulting  from 
otitis  media,  the  treatment  by  incision  or  excision  of  the  ring, 
followed  by  the  use  of  tents,  should  not  be  used.  The  tents 
cause  constant  suffering  and  are  conducive  to  foulness  and 
sepsis.  The  discharges  are  dammed  back  by  them  and  their 
use  is  frequently  followed  by  mastoid  complications. 

94.  Electrolysis  affords  a  safe,  clean,  and  reliable  agent  for 
the  treatment  of  such  conditions.  Tho  ear  may  be  anesthetized 
by  the  plan  previously  referred  to,  or  the  patient  may  decUne  all 
analgesics.     A  general  anesthetic  i^  scarcely  necci^sary.     The 
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operator  will  require  a  flat,  nell-padded,  and  moislcDed  elec- 
trode to  serve  ae  the  anode,  and  a  needle  of  iridoplatinum  of 
convenient  length,  which  may  be  made  the  cathode,  or  active 
electrode.  Place  the  anode  on  the  back  of  the  patient's  neck. 
With  the  auditory  canal  well  illuminated  and  the  patient's  head 
steadied  at  a  height  convenient  to  the  eye  of  the  operator,  the 
needle  is  passed  into  the  tissues  composing  the  ring  at  a 
distance  of  about  ^  inch  from  the  lumen.  It  is  desirable  to 
commence  at  a  definite  point,  so  that  we  may  progress  entirely 
and  regularly  about  the  periphery  with  punctures  at  subsequent 
sittings;  in  this  manner  the  entire  mass  is  attacked  with  system. 
The  current  should  now  be  gradually  raised  until  the  milli- 
ammeter  registers  4  or  5  milliamperes.  This  strength  is  to  be 
maintained  for  4  or  5  minutes  and  then  slowly  reduced  to  zero. 


Cirniiar  nml  lAiHffiluitiniU  SctlUmi  iif  Aural  ;SMttiin  Sftotriaif  non  0/  AOatlc 

The  needle  is  then  withdrawn  and  a  light  dressing  of  acetanilid 
or  noflophen  with  aseptic  gauze  applied.  There  is,  ordinarily, 
only  a  very  slight  inflammatory  reaction  following  the  treat- 
ment, and  this  quickly  subsides.  It  is  needless  to  slate  that 
the  ear  should  be  rendered  as  nearly  aseptic  as  possible  before 
the  operation.  Treatment  may  be  conliuued  after  an  interval 
of  2  or  3  days. 

Fig.  43  shows  vertical  and  horizontal  sections  of  the 
stricture,  with  the  needle  in  position  and  the  dots  indicating 
the  location  of  the  electrolytic  punctures.  By  the  time  the 
entire  circumference  lias  been  subjected  to  electrolytic  treat- 
ment, the  hinien  of  the  passage  will  l>e  found  to  be  materially 
enlarged. 
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DISKASES    OF    THE    MIDDLE    GAR 

oPAcrriBS  OF  the  ttmpanum 

95.  Good  effects  are  obtained  by  tbe  UBe  of  a  constant 
current  after  tbe  manner  indicated  under  the  heading  Abnormal 
Dryness  ot  the  Canal.  An  exception  may  bo  made  as  regards  the 
polarity  since,  in  drum  opacitiee,  ne  may  gain  better  results  by 
changing  poles  either  during  the  sitting  or  at  alternate  sittings. 
Weak  currents  are  desirable,  and  a  strength  of  more  than 
2  milliamperes  is  not  required.  The  treatment  should  cover  an 
indefinite  period  of  time,  or  until  signs  of  improvement  in  the 
appearance  of  the  tympanic  membrane  are  marked. 

OTITIS   MEDIA 

96.  As  an  adjunct  to  tbe  routine  and  systematic  treatment 
of  otitis  media,  electricity  is  of  value.  It  cannot  be  said  for 
it  that  it  is  in  any  sense  curative,  but  that  mild  constant 
currents  exercise  a  stimulating  effect  on  chronic  ulcerative 
processes  and  indolent  suppurative  conditions  of  tbe  ear,  cannot 
be  denied.  The  affected  ear  is  first  thoroughly  cleansed  and 
treed  from  all  discharge.  A  pin-point  aperture  in  the  drum  is 
to  be  enlarged,  so  as  to  permit  free  drainage  and  douching. 
With  the  ear  filled  with  saline-solution,  tbe  cathode  is  partially 
immersed  and  a  current  of  1  to  2  milliamperes  allowed  to  Bow 
for  1  minute.  An  aural  metal  sound,  wrapped  in  cotton  or  left 
bare,  will  serve  as  the  active  electrode.  Tbe  poles  may  be 
changed  occasionally  to  advantage.  Weak  currents  for  short 
periods  is  the  rule.  Gentle  swabbing  of  tbe  parts,  under 
illumination,  with  the  cathode  wrapped  with  cotton  may 
occasionally  take  the  place  of  the  procedure  already  referred 
to.  Topical  applications  of  any  character  may  follow  the 
electrization. 

97.  The  deafness  that  is  due  to  an  old  middle-ear  disease 
with  atitylotU  of  the  ossicles  is  occasionally  relieved  by  faradi^m. 
This  form  of  electrization  is  available  on  account  of  its  mechan- 
ical effect  on  the  bones.     The  electrodes   and   tbe    mode  of 
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application  are  the  same  as  in  otitis  media.  The  interrupted 
current  should  never  be  strong.  The  patient  may  even  com- 
plain, during  the  administration  of  very  mild  currents,  of 
unpleasant  reflex  phenomena,  such  as  dizziness,  due  to  a  dis- 
turbance of  the  semicircular  canals,  and  a  cough,  due,  possibly, 
to  a  stimulation  of  Arnold's  nerve. 

Static  sparks  may  be  used,  and  not  without  advantage,  in  ear- 
diseases  where  the  bones  are  undergoing  ankylosis  but  where 
the  union  is  not  yet  firm. 

98.  The  affections  of  the  Eustachian  canal,  while  falling 
properly  under  the  section  devoted  to  diseases  of  the  ear,  will 
receive  consideration  when  we  come  to  discuss  diseases  of 
the  throat.  

DISEASES  OF  THE  INTERNAL  EAR 

99.  The  entire  subject  of  the  electrical  treatment  of  diseases 
of  the  internal  ear  needs  careful  study.  Prom  a  review  of  the 
evidence  before  us  we  must  conclude  that  it  is  of  little  avail 
beyond  a  limited  utility  in  some  of  the  forms  of  tinnitus  and 
deafness.  By  virtue  of  the  effect  of  an  electric  current  on 
the  eighth  nerve,  under  normal  conditions,  we  are  able  to  obtain 
some  light  as  to  the  state  of  the  nerve  itself.  The  nerve  pos- 
sesses a  normal  degree  of  excitability  that  may  vary  or  become 
altered  by  disease.  For  instance,  drum -perforations  and  some 
forms  of  labyrinthine  diseases  lead  to  an  abnormal  d^ee  of 
excitability — a  pathological  increase.  On  the  other  hand,  some 
forms  of  diseases  of  the  labyrinth  lead  to  a  pathological  diminu- 
tion of  excitability  and  point  to  neuritis,  particularly  if  accom- 
panied by  tinnitus.  The  electric  current  gradually  increases 
the  excitability  of  the  nerve.  All  shocks  are  decidedly  harm- 
ful. A  stimulation  of  the  nerve  results  in  subjective  sounds, 
a  fact  that  is  utilized  by  practitioners  as  an  aid  to  diagnosU  in 
aural  affections.  If  we  place  one  electrode  on  the  patient's 
neck  and  the  other  on  the  tragus  of  one  ear,  and  allow  a 
current  of  4  to  6  milliamperes  to  pass,  we  shall  obtain  different 
sounds,  depending  on  the  interruptions  of  the  circuit  The 
character  of  the  sounds  may  be  buzzing,  roaring,  or  whistling. 
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100.  The  behavior  of  the  eighth  nerve  corresponds  to  the 
reqnirementfi  of  Pfluger's  law:  "A  nerve  is  excited  by  the 
appearance  ot  catelectrotonus  and  the  disappearance  of  anelec- 
trotonuB,  but  not  by  the  appearance  ot  anelectrotonus  or  by  the 
disappearance  of  catelectrotonus."  The  formula  for  the  sounds 
obtained  is  as  follows: 

C.  C.  S.  —  cathodal  closing   sound,  a   distinct  accentuated 

Bo;ind. 
C.  D.~l>  =  cathodal    duration,    the    sound    continuing    to 
disappear  gradually  and  by  degrees. 
C.  0.  ^=  cathodal  opening,  no  sound. 
A.  C.  =  anodal  closing,  no  sound. 
A.  D.  =  anodal  duration,  no  sound. 
A.  0.  S.  ^=  anodal  opening  sound,  feeble  sound. 

It  is  unfortunate  that  results  so  deiioite  as  these  do  not  offer 
to  us  clear  indications  as  regards  the  treatment  of  nerve- 
affections.  It  must  be  admitted  that  they  are  not  infallible 
guides. 


aiHPLB    QAXVANIC    HTFERESTHXSIA 

101.  Simple  galvanic  hyperesthesia  is  a  term  applied  to  a 
raoderato  hyperesthesia  of  the  auditory  ner\'e  that  leads  to  an 
increase  of  the  normal  formula.  A  high  grade  of  hyperesthesia 
gives  what  is  known  as  the  paradox  formula  and  is  characterized 
by  a  curious  phenomenon.  If  we  apply  the  examining  elec- 
trode to  ODe  ear  only,  the  unexamined  ear  reacts  as  if  it  were 
influenced  by -the  indifferent  electrode.  The  indifferent  elec- 
trode may  be  in  the  patient's  hand  or  on  the  sternum,  and  the 
effects  will  be  the  same.  It  is  an  expression  ot  a  very  high 
degree  of  galvanic  irritability  and  has  no  further  significance. 
It  affords  a  hint  to  us  in  the  treatment  that  we  should  arm  both 
ears  with  one  divided  electrode.  Any  alteration  of  the  formula 
necessarily  indicates  a  disease  of  the  nerve  iiself,  and  in  all  such 
cases  the  constant  current  may  be  afforded  a  trial.  There  is 
little  to  be  said  in  favor  of  it  The  conditions  wherein  it  is 
Berriceable  will  be  distinctly  pointed  out. 
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TINNITUS    AlIRIUM 

102.  Tinnltiin  aiiritim  may  be  due  to  a  variety  of  causes, 
and  in  each  case  the  etiological  factors  should  be  attacked  if  one 
desires  to  cure  the  affection.  By  this  alone  will  any  definite 
results  be  attained.  Some  cases  are  incurable,  but  many  of  the 
most  persistent  and  intractable  may  be  ameliorated  by  patient 
effort 

In  the  first  place,  the  physician  should  ascertain  by  means  of 
the  formula  whether  or  not  the  sounds  are  due  to  disease  or 
irritation  of  the  auditory  nerve.  If  the  sounds  are  normal,  it 
may  be  assumed,  though  not  conclusively,  that  the  nerve  la 
normal.  If  the  sounds  heard  by  the  patient  during  the  enamina- 
tion  are  with  the  formula,  good  results  may  be  obtained.  The 
active  electrode  is  generally  an  ordinary  aural  sound  well 
wrapped  with  moist  cotton,  and  so  placed  upon  the  tragus  as 
not  to  occlude  the  external  meatus.  Theduration  of  the  sitting 
must  be  governed  largely  by  the  subjective  sense  of  the  patient 
Frequently,  the  noises  cease  directly  on  starting  the  current, 
in  which  case  the  applications  need  not  consume  much  time; 
but  in  some  instances  they  cease  only  after  a  considerable  con- 
tinuance of  the  current  The  time  necessary  for  a  single  sitting 
may  vary,  therefore,  between  5  and  26  minutes,  approximately. 
The  rheostat  should  be  made  gradually  to  withdraw  the  current 
until  the  milliammet«r  rests  at  zero  before  the  electrodes  are 
withdrawn. 

103.  Tinnitus,  which  is  associated  with  hyperesthesia  and 
with  experimental  sounds  against  the  formula,  is  oftenest 
relieved  by  C.  C.  and  C.  D. 

Tinnitus,  associated  with  nervous  deafness  and  deafness  with- 
out any  discoverable  lesion,  but  with  altered  formula,  may  be 
greatly  improved  or  even  cured  by  this  plan  of  treatment 
Generally  speaking,  it  may  be  said  that  where,  in  such  cases, 
the  formula  is  normal  the  anode  is  the  active  electrode,  and 
where  the  reaction  is  anomalous  the  cathode  should  be  used. 
The  galvanic  reaction  must  always  he  tested.  It  has  been 
recommended  to  fill  the  ear  with  saline- solution  and  to  immerse 
the  electrode  in  the  fluid,  but  the  procedure  is  apt  to  modify 
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the  sounds  or  to  give  rise  to  adventitious  noises  that  confuse 
both  patient  and  operator.  The  position  of  the  indi£Ferent 
electrode  is  of  minor  iniportance,  so  long  as  it  is  remote  from 
the  unengaged  ear.  Should  the  tinnitus  be  found  associated 
vith  a  paradox  formula,  we  must  make  use  of  a  binaural 
electrode.  It  has  been  suggested  that  an  ordinary  stethoscope 
be  used  for  this  purpose. 

104.  The  patient  is  advised  always  to  pay  close  attention 
to  the  sounds  he  hears  during  the  treatment.  He  is  the  sole 
index  of  the  correctness  of  the  work.  Some  idea  as  regards  the 
prognosis  in  a  given  case  may  be  gained  by  the  results  of  the 
first  sitting.  We  shall  suppose  a  man  to  have  tinnitus  with 
normal  formula.  If  the  sounds  cease  or  diminish  on  the 
application  of  the  anode,  the  operator  may  feel  encouraged. 
The  outlook  is  bad  if  the  sounds  are  unchanged  in  character  or 
intensity.  Treatment  may  be  given  daily  for  a  week  and  three 
times  a  week  tor  2  or  3  weeks  following. 

Tinnitus,  which  is  due  to  middle-ear  disease,  is  generally 
relieved  by  Eustachian  catheterization  and  routine  methods. 
The  stubborn  cases  associated  with  ankylosis  of  the  ossicles  are 
sometimes  favorably  influenced  by  faradism. 

105<  Some  of  the  French  specialists  have  used  cupric 
diffusion  or  cataphoresis  in  the  treatment  of  ringing  in  the  ears 
due  to  an  abnormally  dry  condition  of  the  nasopharynx.  A 
copper  bulb  is  the  active  electrode  and  is  connected  to  the 
anode  terminal.  The  bulb  is  introduced,  usually  through  the 
nasal  passage,  into  the  nasopharynx.  From  8  to  12  milli- 
amperes  of  current  are  allowed  to  pass  for  5  minutes. 

The  static  sou^gle,  applied  either  directly  to  the  ear  or  indi- 
rectly to  the  pharynx  through  the  open  mouth,  has  given  relief 
in  some  cases  which  were  not  l>enefited  liy  other  forms  of 
treatment. 

Electrotherapeutics  has  failed  to  establish  itself  as  an  avail- 
able agent  in  the  treatment  of  deafne^.  Faradic  currents  of 
moderate  intensity  are  valuable  in  deafness  of  the  neurotic 
type,  but  in  that  due  to  labyrinthine  disorders  and  to  middle- 
ear  diseases  there  is  little  to  be  gained  by  electricity  in  any  form. 
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OTALGIA 

106.  Neuralgic  troubles  about  the  ear  may  be  quieted 
temporarily  by  tbe  use  of  the  constant  currente,  with  cocain- 
Bolutiou.  The  details  of  this  method  of  treatment  have  been 
mentioned  previously. 

DISEASES  OF  NOSE  AND  THROAT 

107.  It  will  be  convenient  for  us  to  consider  the  diseases 
affecting  the  upper  respiratory  passages  together,  for  the  reason 
that  these  conditions  are  frequently  interassociated  and  require 
treatment  at  the  same  tixne.  We  shall  observe  the  application 
of  principles  already  well  known  to  us.  Galvanism,  faradism, 
electrolysis,  and  the  electrocautery  and  snare  find  extensive 
utility,  both  as  aids  to  routine  procedure  and  as  curative 
measures  themselves.  Within  late  years  much  has  been  done 
toward  obtaining  adequate  means  of  illumination  of  the  cavi- 
ties. Electric  lamps  of  small  caliber  mounted  upon  tongue- 
depressors  and  holders  of  various  patterns  have  reached  a  high 
grade  of  perfection  and  permit  the  direct  illumination  of  any 
area  that  the  specialist  desires  to  inspect,  whether  it  be  in  the 
nose,  pharynx,  or  !ar3'nx.  Illumination  is  an  indispensable 
item  in  the'  armanientJirium  of  the  practitioner,  but  it  matters 
little  whence  its  source  so  long  as  it  {Kissesses  the  chief  require- 
ments. The  source  of  hght  is  largely  a  matter  of  individual 
preference  or  custom.  The  operator  must  avail  himself  of 
apparatus  that  will  aid  best  in  furthering  good  technique. 
Some  of  U3  gniBj)  eagerly  at  the  latest  improvements  while 
others  cling  to  those  appliances  to  which  we  are  accustomed  and 
which  have  stood  us  in  good  stead. 

A  short  discussion  as  to  the  limitations  and  scope  of  electro- 
therapeutics in  the  hands  of  the  rlunologist  and  laryngologist 
will  not  be  out  of  place.  He  who  excludes  entirely  all  elec- 
trical agents  from  his  therapeutic  resources  will  tail  as  signally 
in  his  work  as  the  one  who  attempts  to  make  of  th^m  a  cure-all. 
Each  curative  or  palliative  measure  has  its  own  field  of  appli- 
cation. None  will  accomplish  anything  singly  but  each  will 
serve  according  to  the  indications.     The  specialist  should  be  as 


jcbyGoogle 


§18  THE  EYE,  EAR,  NOSE,  AND  THROAT  69 

familiar  with  one  resource  as  another  and  should  use  the  electro- 
lytic needle  or  the  cautery-snare  with  the  same  confidence  thiit 
renders  easy  the  adtninigtration  of  an  alkaline  spray.  Our 
subject  naturally  precludes  the  possibility  of  a  wide  range  of 
therapeutic  references  or  anything  like  a  systematic  review  of 
treatment,  and  the  student  will  understand  that  in  our  effort  to 
state  the  essentials  of  electrical  applications  we  are  emphasizing 
a  resource  too  oft«n  n^lected  and  omitting  the  various  steps  of 
routine  management  merely  through  lack  of  space. 

BHIXITIS 


ACUTE    RHTNITIS 

108.  Nature. — The  pathological  conditions  that  accom- 
pany the  common  affection  known  as  acuU  ThinitU  are  so 
thoroughly  understood  as  to  call  for  no  comment  The 
symptoms  are  characteristic  and  the  prognosis  favorable  so  far 
as  the  attack  itself  is  concerned,  but  unfavorable  as  regards 
recurrences  and  the  chronic  state,  which  is  such  a  frequent 
sequel.  The  treatment  should  include  both  general  and  local 
measures,  the  former  directed  toward  a  stimulation  of  the 
circulation  and  calming  of  the  nervous  apparatus  by  diapho- 
retics and  sedatives,  such  as  ammonium  chlorid  and  opium,  the 
latter  aimed  against  the  tumefaction  of  the  nasal  mucosa  and 
the  stimulation  of  the  slu^ish  blood-stream  in  the  vascular 
sinuses.  For  this  purpose  powders  of  morphin  and  bismuth 
with  alum  may  be  insufflated  or  cocain  in  a  4-per-cent.  solution 
may  be  applied  directly  to  the  inflamed  surfaces.  The  use  of 
the  latter  remedy  should  never  be  entrusted  to  the  patient. 
Some  persons  acquire  what  may  be  termed  the  habit  of  catching 
cold.  This  is  due  largely  to  lack  of  attention  to  hygienic 
surroundings  as  well  as  repeated  attacks  of  coryza.  It  cannot 
be  correctly  termed  a  chronic  condition  since  the  patient  is  more 
or  lees  free  from  annoyance  during  the  interval  between  attacks. 
The  nasal  mucous  membrane,  particularly  that  covering  the 
lower  turbinate  body,  becomes  relaxed  and  somewhat  intumes- 
cent.     The  continued  hyperesthesia  that  accompanies  such  a 
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Btat«  loads  to  attacks  of  coryza  at  tlie  slightent  stiniulation,  be 
it  a  draft  of  air  or  a  duet-laden  atmosphere. 

109.  Treatment. — For  the  relief  of  this  condition 
no  treatment  is  better  than  the  exhibition  of  the  electro- 
cautery. Select  a  cautery-tip  of  platinum  of  email  size,  euch 
as  is  shown  in  Fig.  44;  attach  it  to  the  cautery-handle  and  con- 
trol the  currentin  such  amanner  ae  to  bring  the  tip  speedily  to 

a  cherry  or  glowing  heat. 

Cleanee  the  nasal  cavity 

of   one  side  thoroughly 
P,^  ^  with  a  mild  eolution  of 

borax,  or  other  alkali,  and 
apply  to  the  region  of  the  inferior  turbinate,  through  the  specu- 
lum, a  4-per-cent.  solution  of  cocain.  Now  eelect  an  area  upon 
the  turbinate  where  the  tissues  are  the  most  redundant  and 
hyperesthetic  and  bring  the  cold  cautery-tip  in  relation  to  it. 
Remove  the  tip  but  a  fraction  of  an  inch  from  the  tiseuea  and 
close  the  electrocautery  circuit.  The  flat  side  of  the  tip  at  a 
cherry  heat  is  brought  in  contact  with  the  tissues  over  the 
desired  area.  Scarcely  more  than  a  touch  is  required.  The 
circuit  is  to  be  broken  tu^  soon  as  the  cautery  has  fulfilled  ita 
mission  and  the  instrument  withdrawn  cold. 

This  treatment  should  be  supplemented  by  daily  douching 
with  a  solution  of  bicarbonate  of  soda  followed  by  a  spray  of 
camphorated  oil.  But  one  nasal  cavity  is  to  be  treated  at  a 
time,  and  an  interval  of  a  week  should  elapse  before  the  other 
cavity  is  similarly  dealt  with.  Fig,  45  shows  the  relations  of 
the  structures  in  the  left  nasal  cavity.  The  most  frequent  site 
for  cauterization  is  marked  by  x.  This  method  of  treat- 
ment is  not  recommended  for  simple  or  first  attacks  of  acute 
rhinitis  unle.ss  accompanied  by  considerable  intumescence, 
which  does  not  readily  yield  to  ordinary  measures.  It  applies 
particularly  well  to  that  state  which  occupies  the  border-line 
between  the  acute  and  chronic  conditions. 

A  word  should  be  said  in  regard  to  the  different  degrees  of 
heat  to  which  the  cautery  may  be  raised.  A  white  heat  is  pain> 
less  since  the  nerve- filaments,  which  conduct  afferent  impulses, 
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are  immediately  deetroyed  by  it.  In  tissues  that  are  very 
vascular  the  use  of  a  tip  heated  white  is  not  without  risk, 
owing  to  the  tendency  to  hemorrhage  that  follows.  A  dull 
beat,  or  one  that  does  not  glow,  is  very  painful  indeed,  and 
does  not  produce  the  necessary  destruction  of  tissue.  A  tip  so 
heated  shows  a  tendency  to  adhere  to  the  tissues,  also.     When 
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we  use  a  cherry  heat  we  accomplish  what  is  desired  in  the 
superficial  destruction  of  tissue  and  the  stimulation  of  the 
vasomotors.  The  pain  is  not  great  and  the  tendency  toward 
hemorrhage  is  obviated.  The  different  gradations  of  heat  are 
easily  acquired  by  practice,  and  one  learns  almost  automatically 
to  tet  the  controller  so  as  to  obtain  the  particular  degree  of 
heat  that  is  desired. 

SIMPLE    CUBOMC    BUISITIS 

110.  Nature. — The  effects  of  long- continued  or  frequent 
attacks  of  inflammation  in  the  nasal  chambers  lead  eventually 
to  distinct  and  permanent  aiteraticms  in  the  tissues.  The  blood- 
vessels become  greatly  distended  and  the  power  of  contractility 
of  their  walls  is  diminished.  The  walls  become  thinned  out 
and  are  quite  permeable  to  the  blood- elements.     By  reason  of 
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the  continued  irritation  and  inflammation,  the  areolar  and  sub- 
mucous tisBue  becomes  engorged  with  leucocytes  and  pua-cells, 
which,  together  with  serum  and  glandular  products,  give  rise  to 
the  discharge  from  the  nose.  The  preponderance  of  any  one  of 
the  concon  lit  ants  of  the  exudation  will  determine  the  character 
of  the  secretion,  whether  it  is  serous,  mucopurulent,  or 
decidedly  purulent.  The  blood-sinusee  of  the  turbinate  bodies 
partake  of  the  morbid  changes  to  some  extent.  The  symptoms 
do  not  require  mention.  To  the  specialist  who  takes  pains,  to 
examine  every  case  which  presents  itself,  as  a  routine  measure, 
the  picture  of  the  nasal  chambers  is  quite  characteristic.  While 
the  tissues  respond,  after  a  manner,  to  the  nature  of  the  exci- 
ting cause,  a  fairly  uniform  condition  is  found.  Examination 
of  the  anterior  and  posterior  nares  shows  a  mucous  membrane 
covered  with  secretions  more  or  less  ropy  and  purulent.  Upon 
wiping  or  cleaning  the  parta  with  the  douche  the  mucosa 
appears  dark  red  and  swollen,  and  the  tissues  pit  on  pressure 
and  perhaps  bleed  easily  to  the  touch. 

Confronted  by  such  a  picture,  which  represents  a  definite 
pathological  condition,  the  physician  must  realize  that  success- 
ful treatment  will  depend  on  certain  factors.  In  the  first  place, 
measures  directed  toward  relief  must  take  cognizance  of  the 
exciting  cause  and  remove  it  if  possible.  Then  it  must  be 
borne  in  mind  that  the  routine  agents,  such  as  cleansing  and 
antiseptic  and  astringent  powders,  bougies,  and  solutions,  while 
admirable  as  palliatives,  do  not  contribute  toward  permanent 
alleviation.  Their  use  must  be  persisted  in  for  long  periods  of 
time,  and  at  their  discontinuance  the  tissues  are  prone  to  relapse 
into  their  chronic  state.  Radical  measures  are  necessary.  The 
parts  must  be  so  handled  that  organized  tissue  may  bind  down 
or  shrink  the  distended  structures,  and  the  agent  that  will  best 
contribute  to  this  end  is  an  escliarotic.  Better  than  nitric  acid 
or  other  remedies  is  the  electrocautery,  which,  apphed  to  the 
tissues,  will  produce  scar-tissue  that  by  il£  contraction  will 
permanently  modify  the  conditions  present. 

111.  Treatment. — The  cautery-tip  shown  in  Fig.  44  will 
answer  or  one  similar  to  those  shown  in  Fig  33  will  suffice.    The 
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cauter}--appuratus  must  be  in  good  order  and  the  current  so 
modified  aa  to  yield  a  cherry  heat  upon  cloeure  of  the  circuit. 
The  nasal  chamber  to  be  operated  on  is  to  be  thoroughly  cleansed 
with  a  mild  alkaline  spray  and  cocainized  with  a  4-  to  6-per- 
cent, solution.     The  operator  dilates  the  anterior  nares,  and 
with  the  cold   tip  of   the  cautery  marks  out  the  spots  upon 
the  mucosa  which  he  is  to  attack.     Fig.  46  shows  a  section 
of  a  chamber  that  is 
affected  with  chronic 
rhinitis.  TheX-marks 
roughly  designate  the 
areas  to  be   touched. 
The  heated  tip  is  now 
brought  into  service, 
and  its  edge  is  intro- 
duced  into  the  most 
prominent  parts  of  the 
tissues,    deep   enough 
to   penetrate    to    the 
submucous  structures. 

The  punctures  should  chron^'sLu,. 

be  as  few  and  as  far 

apart  as  possible.  Following  the  cauterizations,  the  chamber 
should  receive  daily  treatment  with  cleansing  solutions  and 
oily  sprays. 

113.  It  will  be  necessary  to  speak  of  the  complications  that 
occasionally  arise  following  the  use  of  the  electrocautery. 
The  instrument  is  in  itaelf  sterile  but  the  difficulty  of  maintain- 
ing thorough  asepsis  of  the  nasal  cavities  is  considerable. 
InBammation  of  the  middle  ear,  thrombosis  of  the  accessory 
sinuses,  erysipelas,  mastoid  disease,  and  septic  meningitis  have 
followed  cauterization,  and  the  operator  should  bear  these  facts 
in  mind.  In  addition,  there  is  frequently  a  tendency  for  adhe- 
sions to  form  between  the  burned  spot*  and  the  septum,  partic- 
ularly when  these  areas  are  in  close  proximity.  To  guard 
against  this  undesired  sequel,  the  parts  should  be  inspected 
frequently  and  any  bridges  broken  down.     If  the  tendency  to 
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unite  is  apparent,  the  two  portions  may  be  kept  apart  by  small 
cotton -tarn  pons  moistened  with  camphorated  oil  or  sterile  vas- 
eline. Neglect  oi  these  precautions  will  contribute  toward  firm 
synechia  between  the  septum  and  turbinates  and  annul  the  good 
which  one  seeks  to  accomplish.  In  alt  operative  measures  upon 
the  turbinates  that  necessitate  the  use  of  escharotics  the  prac- 
*  titioner  must  scrupulously  avoid  injury  to  the  septum. 

HTPERTROPHIC    RHINITIS 

113.  Nature. — The  two  preceding  affections  lay  the  foun- 
dation for  the  hypertrophic  variety  of  rhinitis,  although  in  rare 
instances  no  apparent  cause  is  at  hand.  Such  instances  of 
idiopathic  hypertrophy  are  very  rare.  There  are  many  symptoms 
and  appearances  common  to  this  condition  and  to  simple  chronic 
inflammation,  and  it  is  essential  that  a  complete  differentiation 
between  the  two  disorders  be  made.  To  accomplish  this, 
routine  examinations  of  each  case  should  he  made.  It  has  pre- 
viously been  observed  that  chronic  inflammatory  troubles  of  the 
nasal  mucosa  were  accompanied  l)y  a  considerable  thickening  or 
tumefaction.  In  the  present  instance  this  thickening  has  reached 
a  stage  wherein  not  only  the  mucous  membrane  but  the  submu- 
cous tissue  and  the  "corpora  cavernosa"  are  involved  as  well. 
The  increase  consists  largely  in  connective  tissue  and  the 
elements  that  go  to  form  it,  which  becomes  vascularized  and 
organized,  and  all  the  normal  structures  are  proportionately 
increased.  In  the  examination  of  such  a  case  it  will  be 
observed  that  the  increase  is  scarcely  uniform.  Some  parts  are 
more  thickened  than  others  and  this  gives  an  uneven  appear- 
.  ance  to  the  structures.  The  turbinate  bodies  seem  greatly 
enlarged.  The  lower  turbinate  may  fill  the  entire  lower  meatus 
and  the  middle  one  may  project  horizontally  so  far  as  to  touch 
upon  and  ulcerate  the  septum.  In  simple  chronic  rhinitis  we 
said  that  the  tissues  pitted  on  pressure,  but  in  the  hypertrophic 
variety  there  is  no  pitting.  So  elastic  are  the  structures  that 
they  spring  back  into  position  as  soon  as  pressure  is  removed. 
Hypertrophies  that  occur  anteriorly  have  an  appearance  differ- 
ent from  those  situated  near  the  posterior  nares.  The  former 
may  be  dark  red  or  nearly  normal  in  color,  while  the  latter 
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»re  usually  purplish  or  quite  light  in  color.  The  posterior 
thickenings  assume  :i  mulberry  outline  as  a  rule,  while  no 
particular  shape  characterizes  the  anterior  enlarf^eraente.  Tlie 
prohferation  of  tissue  is  not  always  limited  to  the  turhinatea. 
The  septum  may  share  the  process  (see  Fig,  47).  The  secre- 
tions  are  considerable.     The  contractile  power  of  the  tiaeura 


llyperlropllir  ShiniHi 

as  compared  with  that  in  chronic  rhinitis  is  almost  wanting. 
The  application  of  a  solution  of  cocain  may  clear  up  the  nature 
of  a  case  that  has  rested  in  doubt.  Where  the  organization  of 
the  fibrous  tissue  is  lacking  the  parts  will  shrink  to  their 
natural  size  or  nearly  so. 

114.  Treatment. — From  what  we  have  said  in  regard  to 
the  pathology  of  hypertrophic'  conditions  it  is  obvious  that 
palliative  treatment  is  of  no  avail  and  that  radical  measures 
only  will  efficiently  serve.  Tlie  object  aimed  at  in  the  treats 
ment  is  to  produce  an  eschar  of  such  shape,  magnitude,  and 
depth  as  to  cause,  by  the  subsequent  contraction  of  the  result- 
ing Bcar-tissue,  a  shrinkage  in  the  parts.  Since  the  character 
and  size -of  the  hypertrophies  vary  with  the  location  in  the 
nasal  chamber  it  follows  that  therapeutic  measures  must 
undergo  modifications.  The  anterior  hyportniphics  generally 
require  the  eacharotic  and  no  more,  but  the  posterior  enlarge- 
ments most  frequently  demand  the  entire  removal  of  a  portion 
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of  the  redundant  tissue.  Each  hypertrophic  mass  is  a  dis- 
eafied  focus  in  itself  and  the  operator  must  needs  regulate  hia 
treatment  to  its  demand.  The  lai^r  and  more  dense  the  mass 
the  more  extensive  must  be  the  eschar.  Some  of  the  smaller 
enlargements  may  safely  be  overlooked  entirely,  trusting  to  the 
neighboring  reparative  procesB  to  exert  an  influence  which, 
while  it  does  not  produce  a  diminution,  will  favor  a  retardation 
of  further  organization.  The  radical  agents  at  our  disposal  are 
the  various  escharotic  acids — nitric,  chromic  and  acetltf— the  cold 
snare,  and  the  electrocautery  and  snare.  The  best  results  are 
to  be  gained  by  the  use  of  the  electrocautery  and  the  electro- 
cautery-snare.  There  are  cases,  however,  where  even  these 
drastic  measures  are  inadequate.  Some  hypertrophies  take  on 
the  character  of  new  growth,  are  dense  and  inelastic,  and  do 
not  readily  yield  to  electrocautery  puncture.  In  such  intumea- 
cent  growths  the  best  results  follow  electrolysis. 

115.  We  shall  first  deal  with  the  ordinary  hypertrophies 
that  are  located  anteriorly.  The  nasal  chambers  should  be 
thoroughly  cleansed  with  an  alkaline  spray  and  the  site  to  be 
operated  on  should  be  wiped  dry.  Under  direct  illumination 
the  diseased  area  is  then  rendered  bloodless  by  the  employment 
of  a  1  to  1,000  solution  of 
adrenalin  hydrochlorid 
and  anesthetized  by  a 
6-pericent.  solution  of 
cocain,  A  cautery- loop 
or  cautery-tip  (Fig.  48) 
of  platinum  mu^t  be  at- 
tached to  a  convenient  handle  and  placed  in  the  circuit.  Regu- 
late the  current  carefully  until  the  tip  is  brought  as  speedily  as 
possible  to  a  cherry  heat.  Then,  under  thorough  illumination, 
the  nostril  is  dilated  and  protected  by  a  metal  or  hard-rubber 
speculum.  The  septum  and  the  tissues  near  the  site  of  operation 
are  to  be  touched  with  vaseline  to  jirolect  them  from  heat.  The 
cold  cautery-tip  is  now  introduced  and  the  hypertrophic  patch 
touched  once  or  twice  for  practice.  This  is  a  good  procedure  in 
another  way,  as  it  reassures  the  patient  to  some  extent.     The 
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tip  is  now  withdrawn  until  it  lies  within  the  epeculiun,  when 
the  circuit  is  closed,  and  as  soon  as  the  heat  has  reached  the 
desired  grade  the  instrument  is  carried  quickly  to  the  proper  site 
and  the  edge  is  made  to  puncture  the  tissues  well  down  through 
the  mucous  and  submucous  structures.  If  the  area  to  be  cau- 
terized ia  elongated,  the  puncture  should  assume  more  the 
character  of  an  incision.  Just  as  soon  as  the  cauterization  is 
complete  the  circuit  should  be  broken  and  the  tip  withdrawn 
cold.  The  reaction  is  usually  very  mild.  Occasionally,  an 
inflammation  of  some  magnitude  is  set  up,  but  such  a  complica- 
tion is  rare  and  usually  subsides  without  giving  rise  to  serious 
trouble.  The  patient  should  be  seen  daily  for  a  week  follow- 
ing the  operation.  Alkaline  douches,  oily  sprays,  and  the 
prevention  of  synechia  constitute  the  ordinary  after-treat- 
ment. A  week  should  always  elapse  before  operative  steps 
are  resumed. 

116.     Removal  of  Tumors. — It  frequently  happens  that 
intumescent  masses  occur  coincident  with  the  ordinary  broad 
or  narrow  hypertrophies.      These  may  also  be  present  to  the 
exclusion  of   other  varieties  of  enlarge- 
ment, but  in  either  case  their  treatment 
is  the  same.     Electrolysis  offers  the  best 
means  for  their  removal.     As  we  recall 
the  patholc^ical  conditions  present,  the 
engorged  and  dilated  vessels  and  sinuses, 
and  the   newly  organized  growth  with 
its   own    vascular    supply,   it    will    be 
apparent    that    the    electrolytic    needle 
must  bring  about  a  copulation  of  the 
vessels  and  cut  off  the  blood-supply  of  f,u.  49 

the    parts    in    order    to    produce    lasting  'shooing    IiUumoeence    and 

effects.    We  therefore  select  the  anode  as        ^"^f^^^' '" 
the  active  electrode.     An  iridoplatinum 

needle  suitably  mounted  in  a  convenient  holder  should  be 
employed.  For  tumors  of  ordinary  size  the  monopolar  method 
is  most  serviceable,  whereas  if  the  niaeses  are  very  large,  the 
bipolar  treatment  should  be  used.    The  method  of  application  is 
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similar  to  that  described  earlier.  The  cathode  or  indifferent  elec- 
trode may  be  applied  to  the  back  of  the  neck  or  to  the  shoulder 
of  the  p)atient.  With  the  parts  under  thorough  illumination 
and  well  anesthetized  with  a  G-per-cent.  solution  of  cocain,  the 
anode  needle  is  introduced  through  the  intumescence  near  its 
base  (see  Fig.  49).  A  ctirrent  of  1  to  3  milliamperes  is  allowed 
to  pass  for  from  2  to  8  minutes.  Should  the  needle  be  firmly 
grasped  by  the  tissues  following  the  passage  of  the  current,  the 
polarity  should  be  changed  for  a  moment  before  attempting  its 
withdrawal.  An  interval  of  3  or  4  days  should  elapse  before 
treatment  is  resumed.  Two  or  three  sittings  are  usually  suffi- 
cient, the  puncture  being  made  in  a  different  location  each 
time.  The  reaction  is  slight.  Cleansing  solutions  of  a  mild 
alkaline  nature  should  be-  used  daily,  followed  by  soothing,  oily 
applications. 

117.     The  bipolar  method  has  no  essentials  different  from 
the  preceding.     The  method  6i  introduction  of  the  needles  is 


EUdroeaateTT/Snart  and  Handle 

the  same.  The  needles  themselves  should  be  mounted  not 
more  than  ^  inch  apart  in  a  convenient  carrier.  The  strength 
of  current  retiuisite  may  reach  5  milliamperos,  and  the  duration 
of  the  sitting  should  be  about  the  same  as  in  the  monopolar, 
method.  The  treatment  should  be  continued  until  the  diminu- 
tion in  size  of  the  masses  warrants  its  discontinuance. 

118.  Cse  of  Snares. — When  the  hypertrophic  masses 
are  of  large  size  or  situated  near  the  posterior  nares,  a  different 
plan  of  handling  them  must  be  inaugurated.  Here  the  cold 
snare  of  the  elcctrocautery-snare  or  Vulpius's  curette  may  be 
used  to  advantjige.  The  electrocautery -snare  in  experienced 
hands  will  attain  the  befit  ends.  The  operator  must  determine 
what  form  of  snare  is  best  adapted  to  the  work  and  the  variety 
that   he    can    most   skilfully   manipulate.     Fig.   50  shows  a 
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conTeoient  snare  and  handle.  Another  variety  of  handle  is  seen 
in  Fig.  51.  Some  operators  employ  a  universal  handle  suitable 
for  use  with  both  cautery  and  snare  (see  Pig.  52),  It  is  essen- 
tial that  the  practitioner  should  acquire  a  practical  knowledge 


of  the  amount  of  current  necessary  to  heat  a  loop  of  platinunri 
wire  SQch  as  is  used  in  the  snare.  The  amount  of  resistance  to 
be  overcome  requires  more  E.  M.  F.  than  we  have  been  accus- 
tomed to  use  heretofore.  Too  strong  a  current  will  fuse  the 
wire.      The  operator  should  throw  into  the  circuit  sufficient 


re^Btance  at  first  so  that  the  loop  does  not  glow  at  all,  and  then 
gradually  diminish  the  resistance  to  a  point  where  the  wire 
glows  at  the  intensity  desired.  Very  large  liy|>ertrophic  niawses 
aituated  anteriorly  are  well  adapted  for  snaring,  but  some  nieaus 
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of  steadying  the  growth  and  preventing  the  snare  from  slipping 
18  requisite.     Jarvis  needles  aerre  the  purpose  admirably. 

119.  To  apply  the  snare,  dilate  the  anterior  naris  under 
good  light  and  apply  solutions  of  cocain  and  adrenalin  hydro- 

chlorid.  Transfix  the  hy p er- 
trophy  about  midway  between 
base  and  summit  with  a  Jarvis 
needle.  Thread  the  loop  of  the 
snare  over  the  handle  and  blade 
of  the  needle  and  draw  it 
snugly  to  the  mass  to  be  re- 
moved. As  soon  as  all  is  in 
place  close  the  circuit  and  tighten 
the  loop  by  means  of  the  nut, 
screw,  or  trigger  in  the  handle 
(see  Fig.  63).  A  portion  of  the 
redundant  tissue  is  thus  re- 
moved. There  is  no  hemorrhage 
Fco.  53  and  the  wound  closes,  as  a  rule, 

in  a  few  days.  Routine  meas- 
ures of  antisepsis  should  never  be  n^lected  following  an 
operation  of  any  character. 

120.  Bhinoscoplc  Mirror. — In  the  diagnoEia  and  treatr 
mcnt  of  postnasal  hypertrophies  tlie  rhinoscopic  mirror  is 
indispensable.  It  is  essential  to  obtain  a  clear  image  of  the 
posterior  nares,  and  in  persons  with  sensitive  throats,  this  is 
not  always  easy.  A  cocain  spray  (10  per  cent.)  will  facilitate 
matters  materially.  Having  made  a  complete  diagnosis  of  the 
conditions  present,  it  devolves  upon  ttie  specialist  to  remove  the 
mulberry,  or  polypoid  masses  that  block  the  posterior  nasal 
chambers.  By  means  of  a  flexible  bougie  or  a  Bellocq  cannula, 
introduce  a  long,  narrow  piece  of  sterile  tape  or  gauze  through 
the  mouth  and  out  along  the  nasal  6oor  and  tie  the  extremities 
at  the  upper  lip.  This  holds  the  soft  palate  and  uvula  well 
forward  and  out  of  the  way.  Under  steady  illumination,  place 
the  rhinoscopic  mirror  in  position  and  hold  it  there  while  the 
cold  electrocautery-snare  is  introduced  into  the  nasal  passage  of 
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one  eido — tlie  side  to  be  operated  on.     By  means  of  the  image 
in  the  mirror  (see  Fig.  54)  the  operator  is  able  to  see  that  the  loop 
IB  perfectly  adjusted  to  the  mass,  and  is  in  a  position  to  Bever  the 
tieaaes  in  a  direction  from  he- 
hind  forward  [see  Pig.  54  (n)]. 
The  circuit  is  now  to  be  closed 
and  the  loop  drawn  home.    The 
circuit    Ib     then     opened    and 
the  inBtnimentB   are   removed. 
The  operation  is  almost  painless. 
For  a  week  following,  the  parts 
should  be  douched  daily  with 
mild    antiseptic    and    alkaline 
solutions,    using    an     ordinary 
postnasal    douche    for    the  j.,u,  ^ 

purpose.  RUnotropie  Image  of  Snare  in  Pot(U<m 


BhawOn  iiahad  of  lu  -  .oviiig  Puilrriiyr  llypcrlraphiei  by  Meant  iiS  ihe  EUdrticaTUen/Snare 

121.    The   only  contraindications   to   the  employment  of 
electrolysis  or  the  electrocautery  are  such  constitutional  elates 
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as  usually  militate  against  operative  procedure.  Anemic  and 
hemophilic  patients  should  be  given  the  benefit  of  palliative 
treatment  only,  and  the  subjects  of  pulmonary  or  general 
tuberculosis  may  be  exempt  from  all  but  the  gentlest  measures 
and  those  absolutely  necessary. 


ATROPHIC    RHINITIS 

122.  Forms  of  Atrophic  Rhinitis.— Tliere  has  been 
considerable  confusion  in  regard  to  the  interpretation  of  terms 
deftning  this  condition  and  closely  allied  states.  Atropliic 
rhinitis  has  been  made  to  cover  ozena,  simple  atrophy,  and  the 
strumous  type  of  the  older  writers.  We  shall  throw  aside  the  last 
term  altogether  and  discuss  only  two  forms  of  atrophic  rhinitis, 
the  simple  and  the/rfwi,  or  ozena.  In  order  Ihat  one  may  correctly 
appreciate  the  character  of  treatment  which  these  conditions 
call  for,  a  glimpse  at  the  pathology  and  morbid  anatomy  of 
these  two  states  will  be  necessary. 

123.  Simple  atrophic  rhinitis  presents  a  picture  altogether 
opposed  to  thai  observed  in  the  hypertrophic  forms  of  inflam- 
mation. The  affected  structures,  instead  of  taking  on  an 
increase  of  tissue- elements,  exhibit  rather  a  state  of  more  or 
less  permanent  infiltration  that  shows  no  attempt  at  organiza- 
tion or  absorption.  The  blood-vessels  do  not  grow  into  the 
infiltrated  layers,  but  the  diapedeeis  from  the  normal  vessels  is 
extreme  and  the  leucocytes  pack  the  submucous  and  subepi- 
thelial spaces,  coming  to  the  surface  in  a  state  of  partial 
necrosis.  The  canities  of  the  nose  are  not  choked  but  tend 
rather  to  a  roomy  condition,  which  admits  of  abundance  of  air 
and  favors  the  desiccation  of  the  secretions.  The  glandular 
elements  in  the  nasal  mucosa  ure  compressed  and  rendered 
functionless  by  the  morbid  process.  The  combination  of  these 
factors,  that  is,  the  desiccat^iry  effect  of  free  currents  of  air  in 
respiration  and  the  failure  of  the  glands  to  lubricate  the 
chambers  of  the  nose,  produces  a  dryness  of  the  entire  mucosa 
and  the  formation  of  crusts  or  scabs.  These  scabs  are  found 
usually  in  the  dwper  fossie  and  recesses,  and  produce,  by  their 
irritating  action,   ulceration  of   the  tissues  beneath  them.     If 
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dislodged  or  separated,  bleeding  frequently  resuHn.  The  breath 
is  tainted  with  odor  to  an  appreciable  extent  The  constitu- 
tional state  of  the  individual  is  usually  impnjred. 

124.  Methods  of  Procedure. — From  the  superficial 
glance  we  have  taken  of  the  conditions  that  confront  us,  it 
becomes  apparent  that  all  treatment  must  be  aimed  toward  the  -, 
removal  of  the  cruets,  the  healing  of  the  ulcers,  the  lubrication 
of  the  membranes,  and  the  stimulation  of  the  tissues  toward  a 
state  of  healthy  acti^dty.  The  outlook  is  not  always  encoura- 
ging. The  first  indication,  the  removal  of  the  crusts,  is  best  met 
by  douching  the  parts  with  borax-solution,  dilute  hydn^en 
peroxid,  or  normal  ealtrsolution.  The  more  tenacious  scabs 
may  be  brushed  off  by  means  of  the  cotton-wrapped  probe, 
'  The  ulcers  are  best  dealt  with  by  touching  them  with  the  flat 
blade  of  the  electrocautery-knife  in  the  manner  hitherto 
described.  The  blade  should  be  introduced  cold  and  brought 
to  a  white  heat  at  once  and  the  floor  of  the  ulcer  lightly  touched. 
The  knife  should  be  withdrawn  cold.  It  is  needless  to  add  th  jt 
the  procedure  should  be  effected  under  thorough  illumination, 
either  directly  on  ulcers  situated  anteriorly  or  indirectly  by 
means  of  the  rhinoscopic  mirror  if  the  ulcers  occupy  the 
posterior  fossae.  Not  more  than  two  or,  at  most,  three  ulcers 
should  be  treated  at  a  sitting,  and  an  interval  of  4  to  7  day.-* 
should  elapse  before  treatment  is  resumed.  Alkaline  and 
antiseptic  douches  should  follow.  The  two  indications  last 
mentioned,  namely,  the  lubrication  of  the  mucosa  and  the 
stimulation  of  the  tissues  are  best  fulfilled  by  the  judicious  use 
of  the  mild  constant  current. 

]  25.  Tpeatment. — The  application  is  as  follows:  Select  a 
metal  nasal  electrode  that  is  shaped  .something  like  a  female 
catheter  and  attach  it  to  the  cathode  terminal  of  the  battery  or 
source  of  current.  Instead  of  ^  nasal  electrode  the  operator 
may  avail  himself  of  an  ordinary  piece  of  copper  wire  well 
wrapped  with  absorbent  cotton.  This  has  the  advantage  in 
that  it  may  be  bent  into  any  desired  shape  and  serves  the 
purpose  equally  as  well,  if  not  better,  than  the  metallic  con- 
ductors.    The  active  electrode   is  made  the  cathode  and   is 
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introduced  into  the  middle  or  lower  fosBa  of  one  side  of  the 
nose,  while  the  anode,  or  indifferent  electrode,  in  the  form  of  a 
moistened  plate,  is  applied  to  the  cheek  or  shoulder.  Commen- 
cing with  no  appreciable  current  the  strength  in  milliamperes 
may  be  raised  to  3  and  continued  for  10  minutes  or  until  a 
rather  copious  watery  discharge  from  the  chamber  is  induced. 
The  other  chamber  may  be  subjected  to  a  similar  manipulation  at 
the  same  sitting  or  on  the  following  day.  Vibratory  massage  is 
a  good  adjuvant  to  the  treatment.  Sittings  may  be  held  as  often 
as  three  times  a  week  for  a  considerable  period.  There  is  little 
or  no  reaction  beyond  a  marked  stimulation  to  secretion  and  a 
quickening    of    the    arteriovenous  circulation    of    the    parts. 


Alrophie  RliinitU 

Inflammatory  reaction  is  not  observed.  Patient  perseverance 
along  the  lines  above  indicated,  coupled  with  attention  to  the 
patient's  general  health  and  surroundings,  will  undoubtedly 
bring  about  a  decided  amelioration  of  tlio  condition  if  not  an 
actual  cure.  The  operator  is  cautioned  against  the  use  of  power- 
ful stimulants  of  all  kinds.  The  use  of  stiver  nitrate  is  contra- 
indicated.  The  cautery  should  never  he  brought  in  contact 
with  tissue  not  hearing  an  ulcer.  Its  use  is  seldom  indicated 
and  then  only  where  there  is  actual  loss  of  Ruhstance.  Fig.  56 
shows  the  usual  sites  of  the  scabs  and  the  corresponding  ulcers 
beneath.  Faradism  has  been  tried  in  atrophic  rhinitis  and  has 
met  with  slight  favor.     Galvanism  serves  to  a  better  purpose. 
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It  is  not  to  be  forgotten  that  the  nasal  passages  are  very  sensitive 
to  stimuli  of  any  character,  and  the  patient  may  complain  of 
certain  reflex  phenomena  during  the  passage  of  the  electric 
current.  Sneezing  is  very  common.  Coughing  may  be  very 
persistent  and  there  is  usually  some  lacriniation.  Local  pain 
and  ringing  in  the  ears  and  pain  along  various  divisions  of  the 
fifth  nerve  are  frequently  observed. 


PBTID    ATROPHIC    RHrNTTIS,    OR    OZBNA 

126.  Nature. — We  are  inclined  to  look  on  this  condition 
as  the  expression  of  a  trophoneurosis,  a  state  characterized 
by  anomalous  nasal  secretions.  The  precise  etiological  factor  is 
not  apparent,  though  we  turn  involuntarily  toward  constitu- 
tional states  in  seeking  a  cause,  and  certain  it  is  that  this 
affection  most  frequently  occurs  in  young  and  debilitated  sub- 
jects. Whatever  may  be  the  exciting  cause  its  results  supply 
the  culture  media  upon  which  thrive  the  micro-organisms  that 
give  rise  to  the  nauseating  odor  so  characteristic  of  the  affection. 
The  malnutrition  of  the  nasal  mucosa,  which  is  an  invariable 
concomitant  of  the  morbid  process,  ultimately  leads  to  atrophy, 
especially  of  the  turbinated  bodies.  The  secretions,  which  are 
at  first  rather  copious,  somewhat  ropy,  and  stinking,  become 
scant  and  more  viscid  owing  to  the  desiccating  effects  of  the 
easily  respired  air  and  the  alteration  of  the  glandular  struc- 
tures. Crusts  form,  which  ultimately  lead  to  ulceration  and 
hemorrhage.  The  patient  seeks  relief  from  the  foul  and  intol- 
erable odor  which  makes  life  a  burden  and  necessitates  almost 
complete  seclusion. 

127>  Treatment. — Palliative  measures,  which  consist  in 
cleansing  solutions,  massage,  and  galvanism,  may  all  be  tried, 
but  the  condition  demands  more  active  therapeutic  measures. 
While  it  is  occasionally  true  that  a  yonng  person  will  outgrow 
the  affection,  it  more  frequently  happens  that  the  affected 
individual  bears  throughout  the  greater  part  of  his  days  the 
taint  of  the  trouble,  or  else  the  hypertrophic  form  of  inflamma- 
tion brought  on  by  recurring  attacks  due  to  the  products  of 
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ozena  act  aa  foreign  bodies  in  the  nasal  cavities.  The  elec- 
trocautery has  its  place  in  the  treatment  of  ulcers  that  appear 
upon  the  removal  of  the  crusts.  The  method  of  application 
has  already  been  referred  to.  The  treatment,  however,  which 
has  yielded  the  best  result  and  is  the  plan  of  procedure  par 
excellence  is  cupric  cataphoresis,  cupric  electroIyBis,  or  anodal 
cupric  diffusion.  It  is  well  known  that  the  anode  is  the  dis- 
seminator of  sails  which  are  in  relation  with  the  electrode. 
Depending  on  this  principle  a  copper  electrode  is  made  the 
anode,  and  a  deposit  of  oxychlorid  of  copper  is  formed  in  the 
tissues.  This  deposit  in  some  manner  leads  toward  a  stimula- 
tion of  the  structures,  and  aids  in  a  restoration  of  a  healthy 
state. 

128.    The  method  of  application  of  cupric  electrolysis  may 
now  be  explained.     Select  two  long,  slender  needles,  one  of 


pure  copper  and  the  other  of  iridoplatinum.     Each  is  mounted 

in  a  needle- holder.  The  former  is  made  the  anode  and  the 
latter  the  cathode.  Introduce  resistance  sufficient  to  bring  the 
milliammctcr  to  zero.  The  nasal  passages  are  thoroughly 
cleanei'd  with  a  mild,  warm  solution  of  borax  (3^  toOJ)  and 
all  adhering  cru,«t8  are  wiped  away.  Any  bleeding  surfaces  are 
io  be  touched  with  a  j-j'm,  solution  of  adrenalin  hydrochlorid. 
If  the  patient  is  a  child,  a  general  anesthetic  is  re<iuired,  but 
for  adulla  the  application  of  a  6-  to  lO-per-cent.  solution  of 
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cocain  will  render  the  operation  painleea.  With  the  parts 
thoroughly  illuminated  the  copper  needle  or  anode  is  introduced 
into  the  tiBsuee  over  the  middle  turbinate  and  passed  along  its 
entire  length.  It  matters  not  if  bone  is  encountered.  The 
platinum  needle  K  is  similarly  introduced  into  the  tissues  of 
the  septum  on  the  same  side  or  along  the  naaal  floor,  as  shown 
in  Kg.  56,  The  current  is  now  gradually  increased  until  10  to 
15  milliamperes  is  passing.  In  spite  of  the  fact  that  many 
operators  use  as  high  as  25  milliamperee,  1 5  milliamperes  should 
not  be  exceeded.  The  duration  of  the  sitting  should  not  exceed 
15  minutes.  During  the  passage  of  the  current  the  patient 
may  complain  of  pains  in  the  head  and  teeth,  and  at  the  same 
time,  coughing,  sneezing,  lacrimation,  and  noises  in  the  ears. 
These  cease  on  opening  the  circuit.  At  the  conclusion  of  the 
sitting  it  will  occasionally  be  found  that  the  copper  needle  is 
firmly  adherent  to  the  tissues.  Reversal  of  the  polarity  for  a 
moment  will  insure  its  easy  withdrawal.  Some  patients  will 
exhibit  no  reaction  whatever  following  the  electrolysis,  while, 
again,  others  will  now  and  then  show  a  decided  inOammation 
of  an  acute  nature,  which  may  not  only  affect  the  nasal  passage 
of  both  sides,  but  extend  to  the  neighboring  sinuses.  The 
trouble  usually  yields  without  further  comphcations. 

The  results  of  electrolytic  treatment  are  manifest  in  certain 
changes,  which  consist  of  a  n:iodi6cation  in  secretion,  the  soften- 
ing of  crusts,  and  a  marked  diminution  of  the  offensive  odor. 
The  secretions,  which  were  thick,  rather  scanty,  and  odoriferous, 
become  Iique6ed,  the  crusts  become  swollen  and  easily  dislodged, 
and  the  breath  of  the  patient  becomes  much  less  tainted.  Tlie 
electrolytic  action  is  not  wholly  confined  to  one  side  of  the  nose, 
but  is  felt  in  the  neighboring  chamber  as  well.  Almost  every 
patient  is  decidedly  benefited  by  one  sitting.  More  than  two 
electrolytic  applications  are  seldom  necessary.  The  after- 
treatment  should  consist  in  mild,  warm,  cleansing,  and  anti- 
septic doucbee,  which  the  patient  may  be  taught  to  administer 
to-himself  three  times  daily.  It  is  fortunate  that  we  have  at  our 
command  a  therapeutic  agent  that  will  yield  such  favorable 
resulto.  The  patient  is  willing  and  anxious  to  try  any  measure 
that  will  alleviate  his  pitiable  state  and  make  of  a  taciturn 
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recluse  a  useful  member  of  society.  It  is  scarcely  neceeeary 
to  state  that  ouly  fresh,  new  needles  should  be  used  at  each 
sitting. 

TUBERCUI.AR    RHINITIS 

1 29.  Nature. — Tubercular  ulcerations  in  the  nasal  cavities 
demand  early  and  thorough  treatment.  So  long  aa  any  focus  of 
disease  lingers,  even  though  the  process  be  very  benign  in  char- 
acter, aa  is  frequently  the  case  where  the  disorder  affects  the 
mucous  membranes,  just  so  long  will  the  patient  run  the  risk  of 
acquiring  a  general  or  a  pulmonary  complication.  Radical 
removal  of  the  diseased  area  is  called  for.  It  is  important, 
however,  not  to  confuse  this  condition  with  the  syphilitic  variety 
of  ulceration,  but  the  history  of  the  case  and  the  character  and 
location  of  the  ulcers  will  usually  clear  up  any  uncertainty. 

130.  Treatment. — General  and  tonic  treatment  is  of 
prime  importance.  Good,  fresh  air  and  an  out-of-door  life 
should  be  insisted'  on.  Cleanly  habits  in  regard  to  the  care 
of  the  nasal  cavities  are  indispensable  and  the  patient 
should  familiarize  himself  with  the  use  of  the  douches.  The 
electrocautery  affords  the  best  results  in  the  removal  of  the 
ulcerated  areas.  After  a  thorough  cleansing  ot  the  chamber,  a 
10-  to  20-per-cent.  solution  of  cocain  should  be  applied,  followed 
by  an  application  of  adrenalin  hydrochlorid  ttrVit-  With  the 
parts  well  illuminated  through  a  speculum,  the  cautery-blade 
or  cautery-loop  ot  platinum  is  introduced  cold  and  brought  to  a 
white  heat  as  soon  as  it  is  brought  near  the  ulcer.  The  tissues 
constituting  the  floor  of  the  ulcer  are  to  be  thoroughly  seared 
well  down  into  the  submucous  structures.  Allow  the  tip  to 
cool  and  inspect  the  parts.  It  is  well  to  bring  the  tip  to  a 
cherry  heat  and  to  touch  again  the  cauterized  area  to  assure  the 
prevention  ot  hemorrhage.  Two  or  more  small  ulcers  may  be 
dealt  with  at  a  sitting,  or  one  large  one.  Other  foci  may  be 
handled  at  a  subse^iueiit  time.  An  interval  of  a  week  should 
be  allowed  to  pass  before  the  second  cauterization. 

Following  the  operation  there  will  be  a  rather,  sharp  intumes- 
cence   and   inflammatory   reaction,    which,   however,   usually 
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subeidee  without  causing  trouble.  Alkaline  and  antiseptic 
douches  of  mild  strength  are  indicated  daily.  An  oily  spray 
tends  to  keep  the  irritated  surfaces  moist  and  protected. 


QTPBRESTHETIC    RHINITIS 

131.  Nature. — It  is  beyond  the  province  of  a  work  of 
this  kind  to  enter  into  anything  like  a  complete  discussioii  of 
the  etiology  and  pathology  of  hyptresth^ic  rhiniiia,  or  hay-fever,  as 
it  is  most  frequently  called.  The  student  will  gain  much  from 
a  perusal  of  the  various  articles  in  the  text- books  devoted  to  the 
subject.  The  history  of  the  affection  and  the  numerous  experi- 
ments that  have  been  made  in  the  effort  to  substantiate  various 
theories  in  regard  to  the  causation  should  be  familiar  to  every 
one.  Probably  no  condition  has  given  rise  to  greater  speculation 
and  interest,  partly  on  account  of  its  obscure  nature  and  partly 
because  of  its  widespread  existence.  The  suffering  of  a 
patient  with  hay-fever  will  induce  him  to  accept  almost  any 
effort  in  his  behalf,  and  the  fact  that  Bome  have  been  benefited 
by  a  change  of  acene  has  contributed  largely  to  the  climatic 
treatment  of  the  disease.  It  is  well  established  that  no  one 
climate  or  altitude  is  adapted  to  all  cases.  A  native  of  a 
reputed  resort  may  even  exchange  locations  with  another  suf- 
ferer. In  all  probabihty  the  radical  change  of  surroundings 
which  any  travel  affords  is  the  active  therapeutic  agent.  The 
reason  for  this  is  apparent  when  we  consider  the  neurotic  factor 
that  doubtless  enters  into  all  cases.  We  cannot  deny  at  the 
same  time  the  potency  of  factors  other  than  the  neurotic,  such 
as  the  peculiar  idioByncracies  of  individuals  to  different  irritants 
and  the  local  conditions  of  the  nasal  mucous  membrane,  which 
occasionally  combine  to  defeat  any  plan  of  treatment  other  than 
a  radical  or  operative  one.  Each  factor  deserves  particular 
consideration  at  the  hands  of  the  spfxiialist,  but  perhaps  the 
most  important  one  is  the  local  condition  of  the  nasal  chambers. 
Many  attacks  of  coryza,  which  simulate  closely  the  onset  of 
hay-fever,  may  be  due  to  nasal  spurs,  rhinoliths,  or  pome  irreg- 
ularity of  such  nature.  Again,  an  area  of  hypertrophy  may  be  a 
source  of  irritation  that  will  render  the  individual  responsive  to 
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the  slightest  stimulue,  such  as  a  draft  of  air.  Such  facte  should 
lead  us  always  to  a  careful  inspection  of  the  respiratory  passages. 
By  this  means  alone  are  we  able  to  differentiate  accurately  these 
similarconditions. 

True  hyperesthetic  rhinitis  may,  and  frequently  does,  exist 
without  apparent  lesion,  but  in  such  cases  certain  definite  areas 
of  hypersensitivene^  to  touch  are  always  In  evidence.  These 
areas  usually  correspond  to  the  tissues  governed  by  the  filaments 
6f  the  ganglion  of  Meckel  and  the  nasal  branches  of  the  ophthal- 
mic nerves,  and  are  situated  on  the  middle  and  posterior  portions 
of  the  middle  and  inferior  turbinates,  and  in  the  anterior  portion 
or  vestibule  of  the  nasal  cavity.  The  touch  of  a  probe  is  suffi- 
cient to  arouse  these  sensitive  spots,  and  intense  itching,  lacri- 
mation,  and  sneezing,  accompanied  by  congestion  and  increased 
secretion,  are  the  results.  Hysterical  sneezing  is  a  condition 
altogetlier  different  and  may  be  relieved  by  this  very  procedure. 
The  two  states  may,  however,  resemble  each  other  strongly. 

132.  Treatment. — In  the  examination  of  a  patient  it  is 
essential  that  the  exact  site  of  each  of  these  hyperesthetic  areas 
should  be  determined  by  actual  inspection  and  touch.  The 
existence  of  any  irregularity  should  be  sought  for  and  remedied. 
When,  however,  the  affection  persists  without  apparent  patho- 
logical conditions  in  the  nose,  we  must  conclude  that  the 
afferent  nerves  of  the  parts  are  overBensitive  to  stimuli  and  that 
this  phenomenon  must  be  the  object  of  our  attack. 

We  should  endeavor  to  calm  the  nervous  excitability,  if 
possible,  and  the  most  efficient  means  of  accomplishing  this 
end  is  by  the  sedative  action  of  the  constant  current.  A  melal 
electrode— an  ordinary  probe  will  serve — should  be  made  the 
anode,  and  a  current  of  1  to  2  milliamperes  should  flow  through 
the  sensitive  areas  for  a  period  of  1  minute.  Several  areas 
may  be  treated  thus  at  a  single  sitting.  The  cathode  is  best 
applied  to  the  cheek  or  outer  aspect  of  the  nose  on  the  same 
side.  The  treatment  should  be  given  three  times  a  week. 
Massage,  vibrat<)ry  or  labile,  with  the  wrapped  electrode  will 
serve  as  an  adjuvant.  The  general  health  of  the.  individual, 
bis  diet,  sanitary  surroundings,  and  general  comfort  must,  of 
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coarse,  be  looked  after  where  poeeible.  He  ehould  be  kept 
free' from  irritating  atraospheres  even  at  the  expense  of  a 
temporary  suspeneion  of  hie  labor  or  profession. 

1 33.  It  muBt  be  admitted  that  all  agents  fail  to  alleviate  in 
some  instances.  When  every  means,  including  internal  medi- 
cation with  suprarenal  extract  and  change  of  scene,  has  failed, 
it  is  well  to  resort  to  operative  procedure  with  the  electro- 
cautery. The  physician  rauflt  know  the  location  of  the  sensi- 
tive areas  and  designate  two  or  three  for  operation.     When  the 
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nasal  chamber  has  been  thoroughly  cleansed  nnd  cocainized,  the 
operator  will  select  a  platinum  electrocautery  loop  or  blade  of 
small  size  and  control  the  current  in  such  a  manner  ae  to  heat 
the  loop  instantly  to  a  white  heat.  With  the  nares  dilated  and 
protected  by  a  speculum  the  tip  is  introduced  cold  and  brought 
near  the  area  to  be  first  treated.  It  is  well  to  give  preference 
to  the  anterior  area  so  that  a  hyperesthesia  there  may  not  oper- 
ate against  posterior  examinations  and  treatment.  The  loop  is 
brought  to  a  white  heat,  the  designated  spot  lightly  touched, 
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and  the  loop  allowed  to  cool  at  once.  All  that  is  eeaential  ie  to 
sear  lightly  the  mucous  membrane,  thus  destroying  the  nerr^ 
terminations  and  obtunding  sensibility.  Two  or  three  areaa 
may  be  dealt  with  at  a  visit.  There  may  be  some  reddening 
and  increase  in  the  watery  secretion  tor  a  day  following  the 
cauterization,  but  the  suffering  is  not  increased,  rather,  the 
patient  is  relieved  by  the  treatment.  Two  applications  in  a 
week  are  all  that  may  be  tolerated.  All  the  areas  should  be 
touched  .before  treatment  is  suspended  and  it  may  be  neces- 
sary to  sear  some  of  them  a  second  time.  In  Fig.  57,  the  usual 
sites  for  cauterization  are  indicated  by  the  small  circles.  After- 
treatment  is  confined  to  thorough  cleansing  with  warm  salt- 
water and  protecting  the  parts  with  an  oily  spray,  which  should 
be  applied  with  an  atomizer  twice  daily  by  the  patient  himself. 


POSTNASAL    CATAKRH 

134.  A  chronic  inflammation  of  the  posterior  nares  and 
the  crypts  about  the  vault  of  the  pharynxwill  generally  yield 
to  routine  measures.  Proi>er  hygienic  conditions,  tonic  medi- 
cation, the  use  of  the  postnasal  douche,  and  insufflations  and 
the  correction  of  any  irritating  local  cause  will  usually  suffice  to 
bring  about  permanent  relief.  A  few  cases,  however,  demand 
more  summary  dealing.  It  has  been  observed 
that  in  cases  where  the  tissues  remain  per- 
sistently Sabby  and  anemic,  and  where  the 
discharges  continue  thick  and  purulent  in  spite 
of  local  medication,  the  light  application  of 
the  electrocautery  is  very  efficacious.  A  special 
cautery-tip  is  required,  one  that  has  the  blade 
or  loop  shielded  by  a  metal  guard.  Such- an 
Fill.  M  instrument  is  essential  in  order  that  the  sur- 

^""nd  aiwii" ''"'  rounding  parts  may  be  protected  from  the 
heat  of  the  cautery.  A  tip  such  as  just 
described,  and  known  as  Sajous'^  tip,  is  shown  in  Fig.  68.  The 
method  of  application  may  be  briefly  outlined.  The  naso- 
pharynx should  be  very  carefully  cleansed  by  means  of  the 
douche  and   any  adhering  patches  of  mucous  or  cruet  wiped 
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away.  The  rhinoecopic  mirror  will  show  ttie  areas  to  be 
treated  and  wiUpennit  of  their  direct  cocainization.  Introduce 
the  cautery-tip  cold  and  with  the  mirror  still  in  position,  bring 
the  blade  close  to  the  area  to  he  burnt.  Now  bring  the  tip 
quickly  to  a  white  heat  and  lightly  sear  the  tissues  forming  one 
of    the  crypts   (see   Fig.  59).     The  instrument  is  withdrawn 


cold.  Prior  to  cauterization,  obser\'e  that  the  shield  protects 
the  surrounding  parts.  The  reaction  is  very  slight.  The 
cauterization  may  be  repeated  biweekly  until  the  necretions 
have  become  modified  and  the  tissues  take  on  a  more  normal 
and  elastic  appearance.  Night  and  morning  douches  with 
ipsrm  saline-  or  borax-solutions  constitute  the  after-treatment. 
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NEOPLASMS    OF   THE   NOSE  AND    NASOPMABYNX 

135.  Malignant  growthB,  such  ns  cancer  and  sarcoma,  of  the 
nasal  cavities,  fortunately,  are  rare.  Sarcomata  frequently 
invade  the  nose  by  extension  from  the  orbit  and  bones  of  the 
face,  while  carcinomata  may  originate  in  the  epithelium  of  the 
nasal  passi^s.  The  treatment  of  malignant  growths  consists 
in  their  free  and  early  removal.  The  diagnosis  is  of  prime 
importance,  since  if  allowed  to  progress,  the  tumors  soon  invade 
territories  difficult  of  access  or  entirely  inaccessible  to  operation.. 
The  limited  space  in  which  we  are  obliged  to  work  is  a  factor 
that  leads  us  to  abandon  the  knife  and  resort  to  either  of  two 
procedures — the  electrocautery  or  electrolysis.  The  former  is 
applicable  in  small  growths,  the  latter  in  tumors  of  lai^e  size. 
The  cautery-tip  should  be  fashioned  like  a  knife-blade  and  must 
be  applied  at  a  white  heat,  removing  thoroughly  all  the  infected 
tissues.  The  base  of  the  growth  is  then  to  be  carefully  seared 
with  the  tip  at  a  cherry  heat,  to  prevent  subsequent  hemorrhage. 

136.  In  malignant  growths  of  a.  size  too  large  to  subject  to 
cauterization,  electrolysis  will  be  found  most  serviceable.  It 
matters  little  whether  the  growth  be  pedunculated,  a  rare  con- 
dition, or  sessile.  A  great  tempttition  is  afforded  in  either 
contingency  to  resort  to  the  cold  snare  or  the  electrocautery- 
snare.  Such  procedure  is  scarcely  to  be  recommended,  for  the 
reason  that  the  growth  is  seldom,  if  ever,  entirely  removed, 
and  recurrences  are  the  rule.  Electrolysis  is  performed  in  the 
usual  manner,  using  the  bipolar  method.  After  thorough 
cleansing  and  cocainization,  iridoplatinum  needles,  etraight  or 
curved,  are  introduced  well  beneath  the  base  of  the  tumor, 
about  }  inch  apart.  It  is  a  matter  of  indifference  which  needle 
is  made  the  anode  and  which  the  cathode.  A  current  of  5  to 
15  milliamperes  is  allowed  to  flow  for  6  to  10  minutes.  In 
small  sarcomatous  growths  equal  success  will  follow  the  uni- 
polar method,  making  the  anode  the  active  electrode  and 
applying  the  cathode  to  the  cheek  or  shoulder.  The  current- 
strength  and  duration  of  the  operation  are  about  the  same  in 
each  case.  More  than  one  sitting  is  usually  required,  and  an 
interval  of  4  days  should  elapse  between   the  electrizations. 


D.g.tizecbyGoOgle 


§18  THE  EYE,  EAR,  NOSE,  AND  THROAT  95 

Thorough  cleanlinese  and  soothing  douches  should  follow  each 
operation. 

137.  In  cases  where  malignant  disease  has  reached  a  stage 
where  radical  measures  are  impracticable,  or  else  declined  by 
the  patient,  the  operator  has  two  resources  still  at  his  command. 
One  is  the  employment  of  the  mixed  toxins  of  B.  prodigeousus 
and  B,  erysipelatus,  after  the  manner  indicated  by  Coley.  The 
cases  benefited  by  this  treatment  are  limited  to  sarcomata. 
The  other  resource  is  zinc  electrolysis.  Spherical  electrodes  of 
pure  zinc  are  made  the  anode  and  brought  in  contact  with  the 
infected  tissues.  General  anesthesia  is  necessary.  The  current- 
strength  should  not  exceed  25  milliamperes.  The  effect  of  the 
galvanic  current  itself  is  augmented  by  the  caustic  action  of 
the  oxychlorid  of  zinc,  which  is  diffused  in  the  tissues  during 
the  process. 

NASAL    POLYPI 

138.  Nature. — Of  the  growths  known  aa  nasal  pdypi,  we 
shall  deal  with  both  varieties,  the  myxoma,  or  mucous  polyp, 
and  the  fibroma,  or  fibrous  polyp.  The  points  of  difference 
pathologically  between  the  two  arc  of  little  practical  importance 
to  us  beyond  the  indications  for  treatment  that  each  suggests. 
The  diagnosis  requires  no  comment  since  these  masses  present 
slight  resemblance  as  to  appearance  or  location  to  growths  of 
other  nature.  The  manipulative  skill  required  in  the  removal 
of  polypi  is  considerable.  The  tumors  are  situated  frequently 
in  parts  difficult  of  access,  and  unless  one  is  skilled  in  the 
handling  of  postnasal  affections  the  operations  about  to  be  sug- 
gested had  better  be  referred  to  others.  The  surgeon  is  to  be 
called  in  where  the  polyp  is  sessile  and  attached  to  the  superior 
portions  of  the  nasal  cavity.  Radical  operations  only  are  indi- 
cated in  such  cases  and  where  the  size  of  the  mass  renders 
ordinary  procedure  inadequate. 

139.  Treatment. — The  means  at  our  disposal  in  the 
treatment  of  polypi  are,  briefly,  mc<Iicinal  and  surgical.  The 
former  consists  in  the  application  of  astringents  to  produce  a 
withering  and  contraction  of  the  tumor,  or  the  injection  of  dnif^s, 
such  as  carbolic  acid,  calculated  to  produce  a  similar  effect.    It 
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is  serviceable  only  in  polypi  of  a  mucous  type  and  is  utliest  a  pal- 
liative measure.  The  latter  embrHces  tbe  removal  of  the  growth 
by  means  of  evulsion,  the  cold  snare,  the  electrocautery-snare, 
or  electrolysis.  Of  these  methods,  the  two  last  mentioned 
are  the  best. 

Pedunculated  polypi  are  treated  in  the  following  manner: 
The  nasal  cavities  are  thoroughly  cleansed  and  cocainized. 
With  the  parts  thoroughly  illuminated  the  electrocaustic  irido- 
platinum  snare  is  introduced  cold  and  slipped  over  the  mass 
and  drawn  well  down  toward  the  base  of  the  pedicle.     As  soon 


as  the  loop  is  in  position  (see  Fig.  60),  the  current  is  turned  on 
for  an  instant  to  fix  the  anare  in  position.  The  circuit  is  now 
broken  and  the  snare  tightened  a  trifle.  Alternate  periods  of 
glowing  and  tightening  effect  a  safer  removal  of  the  tumor  than 
instantaneous  tightening  or  traction.  Scheppegrell's  snare, 
having  a  rheostat  in  the  handle  that  prevents  fusion  of  the 
shortened  loop,  is  a  serviceable  instrument  for  such  work. 

The  cautery-snare  may  be  employed  in  sessile  growths,  using 
Jarvis  needles,  similarly  to  the  method  used  in  dealing  with 
posterior  hypertrophies.     A  plan  e<iually  advantageous,  though 
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Blower,  ifl  electrolyeis,  and  this  method  ia  the  operation  of 
choice  with  many  epecialislf,  in  fibrous  polypi.  The  bipolar 
method  is  to  be  preferred,  using  long,  lance- tipped,  iridoplatinum 
needles,  straight  or  curved,  according  to  the  position  of  the  mass. 
Several  sittings  of  10  minutes  each,  with  alternating  periods  of 
rest,  are  necessary.  The  strength  of  current  need  not  surpass 
25  milliamperes,  though  some  operators  have  used  as  high  as 
90.  If  the  electrocautery-snare  is  used  in  the  ablation  of  growths 
ihal  are  sessile  or  have  a  broad  peduncular  attachment,  it  will  be 
well  to  follow  the  method  just  mentioned,  that  is,  of  alternate 
glowing  and  tightening.  By  so  doing  one  obviates  the  danger  of 
hemorrhage  and  the  necessity  for  subsequent  cauterization  of 
the  base.  If  a  polyp  he  removed  by  traction  with  a  loop  at 
white  heat,  it  will  he  safer  to  sear  the  base  with  the  electrocau- 
teiy-tip  at  a  cherry  heat.  The  preliminary  application  of  a 
solution  of  adrenalin  hydrochlorid  is  a  rational  prophylactic 
measure.  One  need  not  work  hurriedly.  The  length  of  time 
of  an  operation  for  the  removal  of  polyp  may  be  prolonged  for 
an  hour  with  entire  safety  and  without  inconvenience.  It  is 
much  better  to  spend  1  hour  in  the  operation  itself  rather  than 
2  hours  at  a  later  period  in  counteracting  the  results  of  hurry. 
Two  or  more  small  pedunculated  growths  or  one  large  one  may 
be  removed  at  a  single  sitting.  When  electrolysis  ia  used  the 
sittings,  of  course,  will  of  necessity  cover  a  longer  period.  The 
after-treatment  consists  merely  of  ineeting  the  indications  that 
may  arise.  The  compUcations  that  are  possible  seldom  follow 
good  technique  and  antiseptic  routine.  Mild  cleansing  and 
protective  douches  and  sprays  are  generally  sufficient.  General 
tonic  treatment  is  important 


DISEASES  OF  THE  SEPTUM 
140.  The  tissues  covering  the  bony  and  cartilaginous  por- 
tions of  the  septum  are  naturally  susceptible  to  the  affections 
that  implicate  the  neighboring  parte  and  are  generally  involved 
with  them.  The  therapeutic  measures  directed  toward  the 
unelioration  of  all  nasal  afifections  apply  equally  well,  as  a  gen- 
eral rule,  to  diseases  of  the  septum.    Ad  exception  ia  to  be  noted 


jcbyGoogIc 


98  ELECTRICITY  IN  DISEASES  OP  §  18 

is  the  case  of  the  cautery.  This  instrument  has  a  limited 
sphere  and  must  be  used  with  caution.  The  septum  is  so  thin 
that  perforation  ie  prone  to  follow  the  use  of  any  escharotic. 
The  cautery  is  indicated  in  cases  of  hemorrhi^e  fron]  ulcers  situ- 
ated ant«riorly,  and  in  hemorrhage  from  this  locaUty  not 
attributable  to  disturbances  of  circulation  other  than  local. 
The  cautery-tip  should  be  applied  hghtly,  at  a  cherry  heat, 
nivrays  under  thorough  illumination  and  through  a  speculum. 
Also,  in  thickening  over  the  part  usually  spoken  of  as  the 
tubercle  the  cautery  may  find  a  place.  Two  or  more  light 
linear  streaks  may  be  made  in  the  tissues  with  the  platinum 
tip  at  cherry  heat. 

141.  The  agent  that  affords  the  most  favorable  results  in 
the  treatment  of  sepUti  spurs,  ecchondroses,  and  in  thickenings  that 
frequently  accompany  deviation  of  the  septum,  is  electrolysis, 
and  its  utility  deserves  a  wider  recognition.  Bipolar  electrolysis 
is  better  adapted  to  these  conditions  than  unipolar,  since  the 
latter  is  occasionally  followed  by  perforation  of  the  septum. 
The  beat  results  undoubtedly  follow  the  use  of  iridoplatinum, 
copper,  or  zinc  needles.  These  should  be  properly  insulated  so 
that  tissues  contiguouB  to  the  part  to  be  treated  need  not 
undergo  electrization.  The  needles  are  introduced  J  to  J  inch 
apart  near  the  base  of  the  spur  or  enlargement  in  a  direction 
parallel  to  its  long  axis.  If  the  mass  be  of  large  size,  each  elec- 
trode may  coneist  of  two  or  three  needles  mounted  in  the  same 
handle  like  a  hemorrhoid  needle.  Preliminary  cleansing  and 
cocainization  are  essential  and  adrenalin  may  be  applied  if 
bleeding  is  feared.  Usually  it  is  not  necessary.  A  current  of 
5  to  15  milliamperes,  gradually  attained,  should  pass  for. a 
period  of  10  minutes.  Intervals  of  4  days  between  sittings  must 
be  allowed  always,  and  during  this  time  the  nasal  passages 
must  be  kept  thoroughly  clean.  The  spur  usually  drops  off 
after  a  fortnight.  Bony  spurs  and  exostoses  are,  of  course, 
uninfluenced  by  the  treatment. 

142.  ITlcers  of  the  septum  from  causes  other  than  specific 
are  stimulated  to  healthy  granulation  by  the  use  of  cupric 
cataphori'sis.     A  needle  of  copper  may  be  introduced  beneath 
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the  floor  of  the  ulcer,  provided  the  lesion  be  superficial,  or  a 
bulbous  tip  of  pure  copper  may  be  brought  directly  in  contact 
with  the  ulcerated  surface.  The  anode  is  the  active  electrode 
in  either  case,  and  the  current-strength  should  gradually  be 
augmented  to  10  milliamperes.  The  sittings  may  be  of  5  to  8 
.  minutes  in  duration,  and  intervals  of  3  days  between  visits 
should  be  allowed,  during  which  time  the  parts  must  be  kept 
clean  and  protected.  When  the  entire  floor  of  the  ulcer  bears 
a  red  appearance  and  shows  healthy  granulations  everywhere, 
tbe  active  treatment  should  cease  and  the  cleansing  and  pro- 
tective agents  employed  until  new  epithelium  covers  over 
the  defect. 

EPISTAXtS 

143.  The  etiology  and  treatment  of  nasal  hemorrhage  are 
so  familiar  as  to  require  no  comment.  Of  special  utility,  par- 
ticularly in  cases  due  to  ulceration  and  in  active  arterial  flow, 
is  the  electrocautery.  The  tip  heated  to  a  cherry  red  should  he 
applied  directly  to  the  bleeding-point,  never  blindly.  When 
recurrences  follow,  the  ulcer  is  to  be  subjected  to  cupric 
electrolysis  as  previously  indicated. 

144.  Faradism  will  be  found  serviceable  in  anosmia  where 
the  condition  depends  on  hysteria  or  causes  which  do  not  inter- 
fere with  the  integrity  of  the  olfactory  terminations.  The 
cathode  is  applied  to  the  bridge  of  the  nose  or  to  the  mucosa  by 
means  of  a  double  metal  electrode  well  covered  by  moist 
cotton.  Faradism  is  useful  also  in  kijslericul  meeting'.  The 
sensitive  spots  on  the  mucous  membrane  are  to  be  covered  by  a 
suitable  electrode  and  a  mild  interrupted  current  allowed  to 
flow  for  a  short  period  of  time. 

Considerable  interest  has  recently  been  aroused  by  the  state- 
ments o(  the  French  specialists  that  dysmenorrhea  may  be 
relieved  by  treatment  directed  toward  certain  sensitive  areas, 
called  uterine  spots,  in  the  nasal  mucous  membrane.  It  is  too 
early  to  form  conclusions  in  regard  to  this  claim,  but  if  it  be 
substantiated  by  future  investigation,  it  cannot  fail  to  be  of 
interest  to  tbe  specialist  in  rhinology. 
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DISEASES   OF    THE    PHARVKX 


ADENOID    VEGETATIONS 


145.  Nature. — We  have  previously  apoken  of  posterior 
nasal  catarrh  and  indicated  a  rational  plan  of  treatment.  We 
now  have  to  deal  with  a  condition  r^^rded  by  some  as  a  sequel, 
and  certain  it  is  that  pharyngeal  adenoids  may  frequently 
enough  be  traced  to  preceding  colds.  The  marked  similarity  o( 
the  lymphoid  glandular  Btructurea  in  the  pharynx  to  the  tonsils 
renders  them  liable  to  proceases  similar  to  those  which  the 
latter  undergo,  and  inspired  Luschka  to  give  them  the  name  of 
pharyngeal  tonsil.  Glandular  tissue  is  slow  to  resolve  from  an 
inflammatory  affection  and  continued  exacerbations  lead  on 
a  chronic  state  accompanied  by  thickening  and  hypertrophy. 
Various  dyscrasia  may  possibly  influence  the  trouble  to  some 
extent,  an  observation  which  finds  some  confirmation  in  the 
fact  that  young  persons  in  whom  vitality  is  at  a  low  ebb  are 
Bioet  prone  to  the  disorder.  The  symptoms  are  classic  and  its 
diagnosis  easy.  Direct  inspection  may  give  way  to  the  diag- 
nostic finger  in  children  and  the  presence  of  the  worm-Uke 
cushion  is  path(^omonic.  Many  writers  urge  the  propriety  ot 
allowing  the  hypertrophy  to  exist  unmolested  until  mature 
years  have  exercised  a  diminution  in  it.  Such  advise  is 
BC&rcely  to  be  adopted,  since  the  presence  of  hypertrophies  in 
the  vault  is  a  constant  menace  to  hearing  and  the  general  health. 

146.  Treatment. — The  treatment  consists  in  the  removal 
of  the  vegetations.  This  is  successfully  and  easily  accomplished 
by  80  many  different  plans  of  procedure  that  no  specific  state- 
ment can  be  made  as  to  which  plan  is  the  best  to  adopt  One 
must  rather  be  influenced  by  the  demands  of  a  particular  case 
and  avail  himself  of  the  one  best  suited.  In  children  the 
growth  may  l)e  scraped  away  by  the  aid  ot  the  finger-nail  or  by 
the  pharyngeal  curette.  These  maneuvers  are  wholly  adequate. 
In  older  patients  where  the  pharynx  may  be  inspected  with  the 
aid  ot  the  mirror,  we  may  resort  to  removal  of  adenoids  with 
the  cold  snare,  the  electrocautery-snare,  or  the  electrocautery. 
Whichever  of  these  agenis  is  made  use  ot  the  operator  must 
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bear  in  mind  the  relations  of  the  atructures  in  the  pharynx, 
and  avoid  injury  to  the  Eustachian  orifice  and  other  tissues. 
Where  the  tonsil  is  hard  and  well  organized,  the  cold  snare  or 
the  electrocautery  will  serve  heet.  We  are  of  the  opinion  that 
the  electrocautery-enare  should  be  reserved  for  cases  where  the 
growth  is  Bmall  and  can  be  handled  under  direct  inspection. 
Large  adenoids  may  be  reduced  by  the  electrocautery,  using  a 
guarded  tip,  such  as  shown  in  Figs.  58  and  69.  The  method  of 
using  the  various  agents  referred  to,  does  not  vary  from  general 
plans.  If  the  galvanocautery-snare  be  used,  the  operator  should 
practice  the  method  of  alternate  periods  of  glowing,  tightening, 
and  rest,  which  has  been  previously  alluded  to.  If  the  electro- 
cautery be  employed,  it  must  be  applied  thoroughly  under 
perfect  illumination.  The  cold  tip  is  brought  close  to  the  vege- 
tation, and  the  partn  t(T  be  seared  touched  in  different  places  for 
practice.  Note  that  the  shield  protects  the  surrounding  struc- 
tures. Rapidly  bring  the  tip  to  a  cherry  heat  and  hold  it 
firmly  in  contact  with  the  mass  for  a  second.  Then  move  the 
tip  slightly  to  a  new  portion  and  sear  as  before,  reducing  the 
entire  v^etation  in  this  manner  before  breaking  the  circuit  and 
withdrawing  the  instrument  oold.  PreUminary  cocainization  is 
necessary.  Hemorrhage  seldom  results.  The  application  of  a 
solution  of  adrenahn  will  check  any  oozing  that  may  occur. 
No  after-treatment  is  required  beyond  a  mild  antiseptic  douche 
twice  daily.  Adenoid  vegetations  have  been  treated  by  the 
electrolytic  current  by  certain  operators,  who  claim  that  all 
adenoid  tissue  which  can  be  reached  by  needles  should  be 
electrolyzed.  While  it  is  true  that  curved  needles  will  reach 
the  masses  under  discussion  without  difficulty,  nevertheless,  the 
cautery  offers  the  more  speedy  and  equally  as  thorough  means 
of  relief. 

NABOPHARTMOEAL    POLTPI 

147.  Nature. — Nasopharyngeal  polypi  are  not  common. 
The  condition  is,  however,  frequent  enough  to  warrant  a  brief 
discussion.  The  polypi  in  this  locality  are  invariably  of  tlie 
hard  or  fibrous  type,  taking  origin  from  connective  tissue 
either  in  the  periosteum  itself  or  structures  covering  it.     They 
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give  rise  to  symptoms  that  resemble  an  aggravated  form  of 
adenoid  hypertrophy. 

148.  Treatmeat. — Total  removal  of  the  polyp  is  the 
only  rational  plan  of  treatment.  The  situation  of  the  growth 
will  determine  in  a  measure  the  mode  of  attack.  Some  polypi 
are  aa^essihle  to  the  electrolytic  needle,  and  when  this  is  the 
case  the  operator  had  best  resort  to  it  If  it  be  found  that 
l>il>olar  electrolysis  ie  possible,  the  iridoplatinum  needlea,  |wop- 
erly  insulated,  may  be  passed  into  the  growth  as  near  the  base 
as  possible,  and  a  current  of  5  to  15  milliamperee  be  permitted 
to  flow  for  10  minutes.  Sittings  may  be  held  on  every  third 
day  until  the  entire  base  of  the  polyp  has  been  electrolyzed. 
If  monopolar  electrolysis  alone  is  possible,  the  cathode  should 
be  made  the  active  pole  and  the  anode  placed  on  the  back  of 
the  neck.     A  current  of  5  to  8  milliamperes  is  sufficient. 

Where,  for  any  reason,  the  operation  by  electrolysis  is  ill- 
advised,  the  physician  may  avail  himself  of  the  cold  snare. 
The  location  of  the  tumor  will  determine  to  a  large  extent  the 
choice  of  snares  and  the  avenue  of  access.  Some  tumors  may 
be  reached  through  the  nose  alone,  others  through  the  mouth. 
The  cautery-snare  should  never  be  used  in  localities  where  the 
Eustachian  orifice  is  endangered,  the  cold  snare  then  being 
preferred. 

To  a^ljust  the  snare  to  the  polyp  presents  some  difficulties, 
but  it  may  be  accomplished  by  working  through  both  the  nose 
and  pharynx  when  it  is  impoesible  to  grasp  the  polyp  through 
either  passage  alone.  Scheppegrell's  snare  is  very  serviceable. 
The  mass  should  never  be  removed  hurriedly  or  by  traction. 
Periods  of  glowing  and  tightening  and  rest  should  alternate. 
As  in  the  case  of  nasal  tumors,  1  hour  is  none  too  long  for 
such  an  operation.  Where  the  cold  snare  is  used,  the  base  of 
the  amputated  mass  may  re<|uire  a  touch  of  the  electrocautery 
at  cherry  heat.  Treatment  which  is  directed  toward  the 
reduction  of  polypi,  by  causing  Buppuration  in  the  pharynx, 
cannot  be  too  strongly  condemned.  The  parte  reijuire  no 
special  attention  following  the  operation.  Cleansing  solutions 
may  be  gently  applied  if  desired. 
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HALIONATIT    TUMOBS    OF    THE    PHARTNX 

149.  Malignant  tumors  of  the  pharynx  may  be  treated  by 
cemoval  with  the  knife,  ^craeeur,  or  electrolysis.  The  last 
is  most  applicable  in  hard  growths.  The  snares  are  not  to  be 
relied  on,  because  of  the  diflSculty  in  removing  all  of  the 
diseased  tiEBue.  Cupric  or  zinc  electrolysis  is  recommended 
in  advanced  cases  together  with  the  treatment  by  toxins.  The 
technique  of  electrolytic  treatment  does  not  differ  from  that  in 
malignant  disease  elsewhere.     The  bipolar  method  is  preferable. 


ATROPHIC    PHARTNQITia 

150.  Nature. — Dry  sore  throat  is  a  frequent  companion  of 
mature  years,  in  which  case  it  is  an  affection  difficult  to  shake 
off.  At  an  earlier  period  of  life  greater  probabilities  of  a  cure 
are  vouchsafed  but  realized  only  after  patient  effort.  The 
morbid  anatomy,  embracing  the  conditions  of  functionless, 
glandular  structures,  diminished  vascular  supply,  and  general 
tissue-atrophy,  should  prompt  us  to  a  rational  plan  of 
treatment. 

151.  Treatment. — The  essentials  of  treatment  consist  in 
freeing  the  pharynx  from  adherent  secretions,  the  lubrication  of 
the  parts,  and  the  stimulation  ol  the  tissues  to  increased  vascu- 
larity and  greater  functional  activity.  The  first  two  of  these 
indications  may  be  met  by  appropriate  sprays  and  douches. 
The  solutions  should  contain  ingredients  that  promote  the 
solution  or  softening  of  dried  secretion  and  favor  the  main- 
tenance of  a  moist  condition.  Bicarbonate  of  soda  and  chlorate 
of  potassium  fulfil  these  rcfiuirements.  The  last- mentioned 
indication — the  stimulation  of  the  parts — is  best  met  by  the 
appropriate  use  of  drugs,  such  as  10  to  15  grains  of  silver 
nitrate  to  1  ounce  of  water,  or  a  50-per-cent.  solution  of  iodin, 
or  glycerin,  or  albolene,  together  with  the  applications  of  the 
galvanic  current.  Two  metal  electrodes,  guarded  by  moist 
cotton,  are  introduced  into  the  phar3Tix  either  through  the 
mooih  or  one  through  the  nose  and  the  other  through  the 
mouth,   and   held   in   contact  with   the   pharyngeal   wall.     A 
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current  ot  2  to  10  milliamperes  is  allowed  to  flow  for  10  minutee. 
One  electrode  should  be  kept  stationary,  preferably  the  anode, 
and  the  other  moved  from  place  to  place.  It  is  not  advisable  to 
break  the  contact  when  shifting  the  electrode  anless  the  current 
is  first  diminished.  The  galvanic  treatment  may  be  given 
daily.  At  the  close  of  the  sitting,  inspection  of  the  parts  will 
usually  show  a  vivid  red  color  and  an  abundant  secretion. 
Elfctrization  by  means  of  a  long,  curved  electrode  (cathode) 
submei^ed  in  water,  which  is  held  in  the  pharynx,  has  been 
recommended,  but  the  tendency  to  swallow  is  usually  eo  strong 
as  to  render  the  plan  inadequate.  As  before  mentioned,  the 
results  of  treatment  depend  lai^ly  on  the  age  of  the  patient 
To  afford  relief  alone,  without  the  prospect  of  a  cure,  the  treat- 
ment must,  in  old  persons,  be  persistent  Patients  young  in 
life  may  be  cured,  but  only  after  prolonged  periods.  It  is 
scarcely  necessary  to  add  that  the  patient  must  accept  all 
admonitions  as  to  habita  and  adopt  measures  calculated  to 
promote  the  general  health. 


FOLUCVLAB    PHABTITOITra 

152.  Nature, — The  name  of  cUrffyman's  tore  throat, 
which  is  sometimes  given  to  this  affection,  su^ests  to  us  a 
factor  in  etiol(^;y  that  is  abundantly  substantiated  by  every-day 
experience.  The  overwork  of  the  vocal  apparatus  together 
with  its  faulty  use,  perhaps,  and  the  existence  of  a  naso- 
pharyngitis that  bathes  the  parts  in  irritating  secretions,  are 
causes  which  excite  the  disease.  The  strain  put  on  the 
glandular  elements  of  the  pharynx,  in  the  effort  to  furnish 
lubrication  sufficient  to  keep  the  speaker's  resonance-chamber 
moist  and  smooth,  manifests  itself  in  an  inflammation  of  the 
glands.  The  ducts  become  blocked  and  cheesy  secretion 
accumulates,  causing  red,  white- tipped  elevations  on  the 
fauces  and  pharyngeal  walls.  The  tissues  become  congested 
and  the  blood-vessels  dilated.  In  some  instances  these  little 
elevations  or  follicles  burst  and  discharge  their  whitish  con- 
tents, which  cling  to  the  mucous  membrane  in  masses,  but  may 
be  easily  wiped  away.     Such  a  condition  has  given  rise  to  the 
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use  ot  tli8  name  exudative  pharyngitis  in  distinction  to  hyper- 
trophic, which  latter  is  the  same  affection  with  unbroken 
[oUicles.  There  Is  little  use  for  the  preservation  of  these 
terms.  The  symptoms  of  this  disease  require  no  mention. 
In  yoDQg  and  middle-aged  persons  the  complunt  may  be 
cured.  When  it  occurs  in  old  subjects,  an  instance  compara- 
tirely  rare,  the  outlook  for  permanent   relief  is  unfavorable. 

153.  Treatment. — The  complete  destruction  of  each 
inflamed  follicle  and  the  evacuation  of  its  contents  constitute 
the  essentials  of  treatment  Of  the  various  means  of  bringing 
these  about  but  two  of  the  best  will  receive  mention — cathodal 
electrolysis  and  the  electrocautery. 

The  throat  is  at  first  cleansed  with  a  mild  alkaline  spray,  and 
all  adherent  secretions  are  gently  wiped  away  with  a  cotton 
swab.  A  special  electrode  carrying  two  iridoplatinum  needles 
insulated  to  within  ^  inch  of  the  tip  is  required.  This  instru- 
ment is  made  the  cathode,  and  the  anode  is  placed  on  the 
back  of  the  neck.  The  needles  are  introduced  deeply  into  the 
center  of  a  follicle,  and  a  current  of  10  to  12  milliamperes  is 
made  to  pass  for  1  minute.  A  whitish,  cheesy  exudate  appears 
at  the  site  of  puncture,  which  may  be  wiped  away.  This  plan 
of  treatment  is  most  excellent,  and  its  only  inconvenience  ia 
the  amount  of  time  consumed. 

154.  A  more  speedy  method  of  deahng  with  the  follicles, 
and  one  equally  as  effective  and  painless,  is  by  reducing  each 
elevation  with  the  electrocautery.  An  ordinary  platinum  loop 
twisted  into  a  rope  will  serve  for  a  tip  most  admirably.  After 
the  throat  has  been  cleansed,  the  cautery-tip  is  brought  to  a 
cherry  heat  and  plunged  deeply  into  a,  follicle  and  immediately 
withdrawn.  Halt  a  dozen  of  the  follicles  may  be  punctured  at 
a  single  sitting.  The  cautery  not  only  destroys  the  follicle,  but 
also  removes  and  disposes  of  its  contents.  After  the  tiny 
operation  each  follicle  looks  whitish  with  a  rosy  areola  of 
inflammation  about  it.  The  reaction  amounts  to  nothing,  and 
the  paUent  speaks  of  a  mild  sore  throat  for  a  day  or  two.  After 
an  interval  of  3  or  4  days  the  treatment  may  be  continued  until 


jcbyGoogIc 


106  ELECTRICITY  IN  DISEASES  OF  §18 

all  the  little  elevations  have  been  deBtroyed.  The  pharynx 
should  receive  daily  cleansing  sprays  of  some  alkaline  solution 
and  protective  and  lubricating  sprays  of  oil.  New  crops  of 
enlarged  follicles  call  for  puncture  with  the  cautery.  The 
relief  afiorded  by  this  treatment  is  very  great.  Hygienic  and 
constitutional  treatment  should  never  be  n^lected. 


PHARTNGEjtL    ABSCESS 

155.  Pharyngeal  abscess  may  be  incised  by -means  of  the 
electrocautery  with  far  greater  safety  and  better  resulta  than 
with  the  bistoury.  A  tip  consisting  of  a  platinum  blade  may 
be  used.  The  abscess  should  be  incised  near  its  most  dependent 
part  to  facilitate  drainage.  The  incision  should  be  of  extent 
sufficient  to  warrant  its  remaining  patent.  If  the  quantity 
of  pue  ia  lai^,  preliminary  aspiration  is  recommended. 


PHARTNGOMTCOS18 

156.  In  the  rare  instances  where  the  leptothrix  fungus 
finds  lodgment  in  the  pharynx,  very  radical  measures  are 
called  to  eradicate  it.  The  various  foci  of  growth  require 
to  be  destroyed  by  the  electrocautery  under  cocain  anesthesia. 
Even  this  drastic  measure  sometimes  fails,  in  which  cases 
cupric  electrolysis  should  be  afforded  a  trial.  The  diffusion 
of  cupric  oxychlorid  that  accompanies  anodal  electrolysis  is 
fatal  to  the  life  of  the  fungus. 


PAIIALY.SIS    OF   TUE    PUARTNX    AND    SOBT    PALATE 

157.  Nature. — Muscular  paralyses  of  the  throat  may  he 
due  either  to  central  nervous  disease  or  may  constitute  a  factor  of 
systemic  disease.  On  the  etioli^y  depends  the  prognosis  to  a 
large  extent.  Diphtheritic  and  allied  palsies  are  wont  to  recover 
entirely,  while  paralyses  dependent  on  central  disease  seldom,  if 
ever,  entirely  recover.  The  character  of  the  palsy,  whether 
spastic  or  atrophic,  depends  on  which  neuron  is  involved,  and 
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may  be  determined  readily  by  subjecting  the  muscles  to  faradJc 
stimulation.  A  muscle  undergoing  atrophy  Trill  not  respond, 
nhile  a  muscle  governed  by  a  healthy  upper  neuron  will  react 
to  the  stimulus..  Much  improvement  may  be  looked  for  in 
the  latter  condition,  particularly  if  the  process  be  part  of  a 
hemiplegia,  but  in  the  former  no  treatment  is  of  avail. 

158.  Treatment. — Treatment  consists  in  stimulating  the 
muscles  by  means  of  cathodal  electrization  with  the  constant 
current.  The  active  electrode  may  consist  of  a  metal  plate  or 
sound  well  wrapped  in  moist  absorbent  cotton.  This  electrode 
is  brought  directly  in  contact  with  the  tissues,  while  the  anode 
is  placed  on  the  back  of  the  neck.  Mild  currents  are  best. 
Interruptions  of  the  current  are  occasionally  serviceable.  The 
therapeutic  measures  recommended  in  the  treatment  of  atrophic 
pharyngitis  are  applicable  to  this  condition  also.  Where  the 
velum  palati  is  involved  in  tlie  palsy  the  cathode  may  be 
immersed  in  water  held  in  the  throat.  In  diphtheritic  and 
syphilitic  paralyses  the  constitutional  treatment  should  be  of 
prime  importance.  In  nuclear  palsies  affecting  single  muscles 
or  a  group  of  them,  treatment  is  of  no  avail  whatever,  and 
measures  that  tax  the  strength  of  the  patient  are  not  to  be 
commended. 

HTPBRTBOPHT    AKD    BliONGATION    OF   THE 
TJVTJLA 

159.  In  cases  of  moderate  elongation  of  the  uvula  giving 
rise  to  cough  and  pharyngeal  irritation,  the  application  of 
the  electrocautery,  at  a  cherry  heat,  to  the  posterior  surface 
will  produce  a  contraction  of  the  organ  sufficient  to  allay  the 
Etymptoms.  Where  the  hypertrophy  and  elongation  are  exten- 
sive, cauterization  must  give  way  to  amputation.  Cocainisation 
is  advised.  The  tip  of  the  uvula  should  l>e  caught  with  force]>8 
and  drawn  forward  before  the  cautery  is  applied,  so  as  to 
check  the  elevation  of  the  uvula  and  to  avoid  injury  to  the 
surrounding  tissues.  Simultaneous  injury  to  the  posterior 
surface  of  the  uvula  and  the  posterior  wall  of  the  pharynx 
may  result  in  synechia. 
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DISEASES  OF  THE  TONSILS 

HTPBRTROPHT 

1 60.  Nature, — Pathologically  coneidered,  the  faucial  aden- 
oids resemble  the  phtiryngeal  tonsil  referred  to  previously.  The 
tendency  of  lymphoid  tissue  to  undergo  hypertrophy  and  take 
on  a  growth  ot  fibrous  tissue  is  well  known.  This  process  is 
called  organization,  and  up  to  a  certain  limit  appears  to  increase 
with  age.  In  children,  the  hypertrophied  tonsilB  are  seldom 
hard,  while  in  young  adults  the  hardness,  which  may  be  taken 
as  a  degree  of  organization,  is  at  its  height.  In  mature  years 
and  old  age  the  tonsils  tend  toward  absorption,  a  fact  which 
accounts  for  the  cases  of  "outliving  the  trouble."  Were  it  not 
for  the  systemic  disturbance  that  these  adenoids  create,  and  the 
complications  that  follow,  the  masses  might  be  left  to  undergo 
spontaneous  absorption  with  age,  but  the  existence  of  a  constant 
menace  to  health  should  not  be  tolerated,  since  the  battle  is  too 
frequently  won  at  the  expense  of  constitution.  The  morbid 
anatomy  and  symptoms  of  the  affection  are  too  familiar  to 
ezdte  comment.  The  indication  that  confronts  us  Is  met  by 
the  removal  of  the  hypertrophied  masses,  together  with  due 
attention  to  the  general  health  and  hygienic  surroundii^  of  the 
patient.  A  rheumatic  diathesis  may  be  suspected,  and  the 
family  history  may  throw  some  light  on  this  problem. 

'161.  Treatment. — We  have  a  strong  conviction  that  the 
details  of  the  operation  for  the  removal  of  enlarged  tonsils  should 
differ  radically  according  to  the  age  of  the  patient.  In  children, 
the  masses  are  generally  soft,  although  they  may  attain  enor- 
mous size.  Where  this  absence  of  induration  exists  we  possess 
a  reasonable  assurance  that  organization  has  not  progressed  to  a 
marked  degree.  These  soft  adenoids  are  beet  removed  by  means 
of  the  tonsillotome  or  guillotine.  The  hemorrhage  following  is 
very  slight  and  the  mouths  of  the  severed  blood-vessels  quickly 
contract  and  close.  The  operation  itself  is  speedy  and  almost 
painless.  The  condition  is  changed,  however,  in  young  adults. 
Here  we  have  a  quantity  of  fibrous  tissue,  which  supports  the 
blood-vessels  and  tends  to  keep  them  open  when  severed.     The 
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masoes  feel  hard  and  resilient  to  the  touch.  It  is  by  no  means 
claimed  that  the  removal  of  bypertrophied  toneiU  in  young 
i>dulte  is  always  followed  by  hemorrh^;e.  Indeed,  this  com- 
pUcataon  is  rare.  The  tendency  toward  hemorrhage,  however, 
is  invariably  present,  and  sooner  or  later  the  operator  will,  have 
hie  turn  in  the  treatment  of  the  complication.  An  experience 
with  sharp  bleeding  after  the  removal  of  adenoids  with  the 
knife  or  guillotine  in  young  adults  will  prove  conducive  toward 
caution  and  will  not  be  easily  forgotten.  The  safest  plan  of 
procedure  is  the  ablation  of  the  masses  by  means  of  the  electro- 
cautery-snare.  To  be  sure,  the  operation  requires  a  longer 
t'me  than  the  guillotine,  but  the  tendency  to  hemorrhage  is 
vastly  diminiehed.  The  parts  are  thoroughly  cleansed  and  a 
10-per-cent  solution  of  cocain  applied.  If  the  tonsil  is  bidden 
by  the  pillars  to  an  extent  that  interferes  with  its  being  readily 
grasped  by  the  snare,  it  should  be  transfixed  by  a  needle  and 
brought  into  the  field  by  light  traction.  The  snare  should  be 
manipulated  with  a  view  to  alternate  intervals  of  glowing, 
listening,  and  rest.  The  electrotonsiliotome  is  operated  on 
a  similar  principle.  The  method  of  treatment  by  electrocautery 
puncture  is  painful  and  leaves  unsightly  results,  and  that  of 
cautery  dissection  is  so  slow  and  painful  as  to  warrant  its 
abandonment. 

162.  Electrolysis  finds  a  place  in  the  treatment  of  adenoids 
where  the  lymphoid  tissue  presents  the  characteristics  of  diseased 
structure  rather  than  mere  hypertrophy.  In  malignant  disease, 
also,  this  therapeutic  agent  is  indicated.  Bipolar  electrolysis  is 
preferable,  using  long  and  properly  insulated  needles  of  irido- 
platinum.  Where  the  growth  has  pn^jressed  beyond  a  condi- 
tion where  entire  removal  is  possible,  the  specialist  should  resort 
to  copper  or  zinc  electrolysis.  The  electrolytic  needles,  suitably 
mounted  in  a  carrier,  are  introduced  into  the  tonsil  near  its  base 
and  carried  on  until  the  point  slightly  protrudes  on  the  posterior 
aspect,  using  a  tenaculum  or  forceps  to  draw  out  and  steady  the 
mass.  It  is  well  to  b^n  near  the  inferior  border  and  progress 
toward  the  superior  aspect  at  subsequent  electrizations.  A 
carreni  of  12  to  20  milliamperes  may  be  utilized  for  10  minutes 
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at  all  sittings,  which  should  occur  not  oflener  than  4  or  5  dajrs 
apart.  The  reaction  following  all  operative  measureB  on  the 
tonsils  is  slight  and  occasions  no  trouble  usually  beyond  a 
slight  inconvenience  and  soreness. 


CHRONIC    FOLUCULA.R    TONSIIXTTia 

163.  Chronic  follicular  tonsillitis,  characterized  by  the 
enlarged  tonsils  with  their  lacunae  filled  with  white  cheesy  exu- 
date, the  foul  breath,  cough,  the  proclivity  to  recurrent  exacer- 
bations of  acute  sore  throat,  etc.,  demands  for  relief  the 
destruction  of  the  follicles  together  with  the  removal  of 
the  contents.  Anali^ous  to  the  follicular  inflammation  ot  the 
pharynx  'in  so  far  as  the  indications  for  treatment  are  con- 
cerned, the  tonsillar  affection  affords  a  striking  illustration  of 
the  utility  of  the  electrocautery.  A  platinum  tip  of  a  pattern 
similar  to  that  recommended  in  Art  153,  only,  longer  and 
somewhat  thicker,  is  required.  The  glowing  tip  is  t6  be 
depret'sed  to  the  bottom  of  each  follicle  in  turn  until  half  a 
dozen  have  been  cauterized.  The  cauterizations  may  be  con- 
tinued at  a  subsequent  visit  some  few  days  later.  At  the 
completion  ot  the  treatment  the  disease  is  cured.  Local 
antiseptic  and  soothing  sprays  form  a  good  adjunct  to  the 
treatment. 

LINO0AL    ADENOIDS    OR  HYPERTROPHY    OF    THE    LINGUAL 


164.  The  pathology  of  this  condition  is  precisely  similar 
to  that  of  an  enlai^ed  faucial  and  pharyngeal  tonsil.  In 
making  an  examination  of  the  throats  of  young  persons  the 
physician  should  invariably  carry  his  finger  to  the  base  of  the 
tongue  and  behind  the  soft  palate  whenever  there  are  indi- 
cations of  faucial  adenoids.  The  reduction  of  the  lingual 
hypertrophies  is  best  accomplished  by  applications  of  the 
■  electrocautery  at  glowing  heat  under  direct  inspection  so  as  to 
avoid  injury  to  the  epiglottis.  Snares  are  not  to  be  recom- 
mended, and  bipolar  electrolysis  is  employed  only  when  the 
mass  is  very  bard  and  of  large  size. 


jcbyGoogle 


§18  THE  EYE,  EAR,  NOSE,  AND  THROAT  111 

STENOSIS.  OF    TKE    BUSTACHIAN    CANAL 

165.  Although  ftflfections  of  the  Eustachian  tube  properly 
fall  under  the  division  of  diseases  of  the  ear,  nevertheless,  the 
subject  of  the  treatment  of  atricturea  of  this  oi^n  is  here 
given  tor  the  sake  of  convenience  and  because  the  avenue  of 
access  for  the  exhibition  of  local  measures  is  approached 
through  th%  nose  and  pharj'nx. 

In  nearly  every  case  of  chronic  catarrhal  otitis  media,  the 
tube  is  blocked  early  in  ite  progress.  It  is  brought  aboi}t 
simply  by  an  exteneion  of  the  affection  from  the  middle  ear. 
The  term  chronic  tubal  catarrh,  under  which  this  process  is 
described,  represents  an  extension  tlien  of  the  inflammation  to 
the  Eustachian  tube  and  nothing  more.  If  we  inquire  into  the 
nature  of  the  pathological  anatomy  in  each  location,  we  will 
And  the  changes  to  be  the  same.  Hyperemia,  exudation,  and 
infiltration,  followed  by  more  or  less  organization  and  sub- 
mucous hypertrophy,  are  the  features  common  to  both.  It 
cannot  be  gainsaid  that  the  alTection  may  be  confined  to  one  or 
the  other  organ  alone.  When  it  exists  in  the  tube,  whether  the 
tympanum  be  implicated  or  not,  the  result  Is  deafness,  and  the 
deafness  is  functional  or  not,  depending  on  the  int^rity  or 
involvement  of  the  middle  ear.  If  occlusion  of  the  tube 
exists  alone,  the  functional  deafness  will  be  remedied  by  render- 
ing the  canal  once  more  patent.  The  importance  of  relieving 
an  obstruction  of  the  tube  is  realized  when  we  are  taught  that 
stenosis  is  one  of  the  prime  causes  of  middle-ear  disease  when 
that  oi^n  is  not  yet  affected,  and  the  cause  also  of  still  further 
trouble  if  disease  already  exieta 

166. '  Let  us  now  suppose  that  we  have  a  stricture  of  the 
tube,  which  is  due  to  exudation  and  infiltration,  i.  e.,  organized. 
By  what  plan  of  treatment  may  we  obtain  the  most  efficient 
and  lasting  effects?  Electrolysis  fulfils  these  rccguirements  to  a 
degree  better  than  any  other  agent  that  we  possess. 

The  method  recommended  is  that  of  Bordier,  which  may  be 
briefly  outlined.  Ths  specialist  shonlil  lie  provided  with  a 
graduated  set  of  copper  bougies  ranging  from  3  to  G  of  the 
French  scale,  mounted  on  No.  Ti  or  No.  C  copper  wire.     These 
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are  bo  fashioned  as  to  fit  into  ordinary  silver  Eustachian 
catheters,  which  are  insu)at«d  from  tip  to  mouth.  The  bougie 
is  to  be  pushed  full  length  into  the  catheter  until  its  copper 
tip  protrudes  slightly  in  the  opening  (a).  Fig.  61.     The  catbeta" 


!«<■> 


ie  now  introduced  into  the  tube  in  the  usual  manner  and  carried 
along  until  the  tip  meet^  the  obstruction,  Figs.  61  and  62. 
The  wire  is  then  attached  to  the  cathode  terminal  of  the  cur- 
rent source  and  from  2  to  5  milliamperes  is  passed  for  2  to  5 
minutes.  The  operator  will  now  observe  that  the  bougie  passes 
on  with  greater  ease.  More  of  it,  there- 
fore] is  pushed  in  and  the  same  quantity 
of  current  is  administered  for  5  minutes. 
At  the  end  of  this  time  the  catheter  and 
bougie  are  withdrawn  together.  Duel 
uses  bougies  of  gold  of  a  length  sufficient 
to  allow  protrusion  for  1^  inches  or  more  heyond  the  tip  of  the 
catheter.  This  arrangement  permits  the  electrization  of  the 
entire  canal  at  once.  Better  results  are  gained  by  the  employ- 
ment of  weak  currents  for  a  longer  period  of  time  than  by  using 
strong  currents  for  a  brief  sitting.  It  is  understood,  of  course, 
that  electrolysis  alone  does  not  constitute  the  entire  treatment. 
Routine  measures  with  insufQations,  etc  are  to  be  carried  out 
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concomitantly.  The  sittings  should  be  repeated  as  often  as 
twice  weekly,  using  a  bougie  of  larger  caliber  on  each  occasion, 
if  possible.  Daily  catheterization  and  insufflations  are  advised 
during  the  intervals.  The  middle  ear  should  receive  proper 
attention.  Even  if  it  be  impossible  to  restore  hearing  by  the 
reduction  of  the  stricture,  the  tinnitus  which  is  bo  commonly 
present  and  bo  persistent  is  very  frequently  entirely  dispelled. 

DISEASES  OP  THE  LARYNX 
167.     The  diseases   of    the   larynx   that  are  amenable  to 
electrical  treatment  are  not  numerous,  but  they  require  the 
highest  degree  of  manip- 
ulative skill  on  the  part 
of  the  operator.    It  ia  im- 
perative that  he  should 
be  perfectly  familiar  with 
laryngoscopy    (see    Fig.  " 
63),  with  the  method  of  { 
making    applications   to 
the  interior  of  the  organ, 
und   accustomed   to   the 
use  of  laryngeal  instru- 
ments. The  area  in  which 
one  must   work  is  very 
Bmall,    and     whatever 
operation  is  done  it  must 
be  performed  under  full 
illumination  and  inspec- 
tion.    The  cautery  finds 
a  limited  application  in 
this    tield.      Its    use    is 

prone  to  occasion  edema  ■■"'"^'"'  ""^  "^  ""  i-n™ff»«»fc  iftr^r 
or  to  be  followed  by  cicatricial  contraction,  a  sequel  which 
entails  serious  consequences  if  it  occurs  about  the  ary -epiglottic 
folds  or  the  interarytenoid  space.  The  indications  for  the  use 
of  this  instrument  will  be  mentioned  later.  Electrolysis  is  ser- 
viceable and  may  Im  used  on  any  tissue  of  the  larynx  that 
can  be  reached  by  properly  insulated  needles.     Of  late  years, 
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cataphoreeia  has  taken  a  high  therapeutic  poeitioD.  Ito  aee  is 
com  mended,  and  it  is  hoped  that  it  will  find  a  more  general 
reception.  Faradism  is  useful  in  certain  motor  affectionB  of 
the  larynx  and  as  a  stimulant  to  the  tissues  folloiring  treat- 
ment Eor  tumors,  syphilis,  etc 

TUBEBCULOSIS 

168.  While  this  condition,  generally,  is  secondary  to  foci 
of  infection  elsewhere,  as  lor  instance  in  the  lungs,  the  tact 
remains  that  not  infrequently  the  laryngeal  focus  is  the  primary 
one.  It  is  of  the  utmost  importance,  therefore,  that  an  early 
diagnosis  be  made  and  appropriate  treatment  instituted  at  once. 
Cupric  cataphoresis  as  su^ested  by  Doctor  Scheppegrell,  of 
New  Orleans,  is  the  method  of  treatment  that  offers  the  greatest 
encouragement.  It  possesses  advantages  over  the  cautery,  the 
curette,  and  electrolysis,  in  that  there  is  no  inflammatory  reac- 
tion, -no  secondary  bleeding,  and  no  wounding  of  the  tissues, 
thereby  to  open  up  fresh  avenues  for  infection.  An  exception 
is  taken  in  the  case  of  very  hard  diffused  masses  of  Infiltration 
in  and  about  the  ventricular  bands.  These  yield  best  to  uni- 
polar cathodal  electrolysis  with  a  current  of  10  milliamperee 
tor  5  minutes  at  a  sitting.  Their  position  renders  them  tolerably 
easy  of  access. 

In  the  treatment  by  anodal  electrolysis,  laryngeal  bougies 
tipped  with  pure  copper  are  used.  The  larynx  is  first  cleansed 
and  then  anesthetized  with  a  10-per-cent.  solution  of  cocain. 
The  indifferent  cathode  is  placed  on  the  back  of  the  neck.  The 
bougie,  which  is  made  the  anode,  is  introduced  into  the  larynx 
by  the  aid  of  the  lamp  and  mirror  and  brought  in  contact  with 
the  diseased  area.  A  current  of  0  to  5  m U I i amperes,,  gradually 
attained,  is  allowed  to  flow  for  1  to  2  minutes.  The  treatment 
may  be  continued  after  a  day  ot  rest  Hygienic  and  systemic 
treatment  should  be  carried  out  faithfully. 

TUMORS    OF    THE    LARYNX 

169.  It  is  fortunate  that  the  benign  tumors  ot  the  larynx 
are  by  far  the  most  common.  The  various  species  of  papillo- 
mata  are  most  frequently  seen,  and  the  angiomata,  myxomata, 
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and  cysts  lees  often.  Malignant  disease,  wben  it  makes  its 
appearance  in  this  organ,  calls  for  the  most  radical  of  measures, 
and  complete  excision  offers  the  only  hope  in  many  instances. 
It  will   be  difBcult   to  lay  down  hard-and-fast  rules  for  the 

iir  If  If 


management  of  the  various  laryngeal  growths.  We  will  there- 
fore deal  generally  with  the  subject,  and  the  student  will  do 
well  to  consult  his  own  experience  and  judgment  in  a  given  case. 
170.  Treatment.  —  Cysts  and  the  softer  neoplasms, 
embracing  the  soft  warty  or  mulberry  papillomata-  and  sessile 
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fibromata  may  be  successfully  treated  by  tlie  electrocautery- tip 
or  snare.     The  dangers  attending  the  use  of   this  instrument 
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have  been  alluded  to  and  should  never  be  underestimated.  "The 
most  careful  manipulation  is  required.  The  cautery  must  be  in 
perfect  working  order,  and  the  current-controllers  and  circuit 
openers  and  closers  must  work  quickly  and  smoothly.  The 
apparatus  is  to  be  so  controlled  as  to  bring  the  tip  instantly  to  a 
cherry  heat.  Some  of  the  laryngeal  cauteries  in  more  common 
use  are  shown  in  Figs.  64  and  65.     The  use  of  the  cautery  in 
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the  larynx  should  practically  be  limited  to  this  class  of  cases 
and  one  other,  viz.,  the  treatment  of  the  bases  of  tumors  that 
have  been  otherwise  removed. 

The  patient  is  seated  in  front  of  the  operator  in  the  laryn- 
goscopic  position.  Under  perfect  illumination,  the  larynx  is 
inspected  and  cocainized.  With  the  mirror  still  in  position,  the 
curved  laryngeal  electrode  bearing  the  cautery-tip  is  i>assed  cold 
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into  the  glottis  aod  held  for  a  moment  in  contact  with  the  growth 
(see  Fig.  66).  The  operator  then  slightly  carries  the  tip  away 
from  the  tumor,  closes  the  circuit,  and  touches  the  part  to 
be  cauterized  once,  twice,  or  three  times,  lightly  and  quickly. 
The  circuit  is  then  broken  and  the  instrumente  withdrawn. 
Soothing  insufflations  and  protective  sprays  are  indicated  follow- 
ing this  procedure.  There  is  scarcely  any  pain,  but  there  may 
be  a  marked  inflammatory  reaction  calling  for  ice- applications 
and  sedatives.  An  interval  of  a  week  should  elapse  before 
further  operations  of  this  character  may  be  allowed. 

171.  The  hard  fibromata,  tumors  with  broad,  sessile  bases, 
and  malignant  growths  in  their  early  stages  may  be  treated 
by  electroiysis,  provided  the  growth  is  accessible  to  electro- 
lytic needles.  Bipolar  electrolysis  is  best,  the  two  short  and 
thoroughly  insulated  needles  of  iridoplatinum  being  attached 
to  a  curved  laryngeal  electrode.  The  needles  are  introduced 
into  the  tissues  nea^  the  base  of  the  tumor  under  full  illumina-  - 
tion  and  inspection.  A  current  of  0  to  5  milliamperes,  gradu- 
ally attained,  is  to  be  used  for  6  minutes  or  as  long  as  the  , 
patient's  subjective  sense  and  strength  will  permit.  Weak  cur- 
rents applied  for  longer  intervals  of  time  are  not  so  apt  to  incite 
unfavorable  reactions  as  strong  currents  given  for  brief  periods. 
Intervals  of  4  days  should  elapse  between  electrizations. 

172.  Malignant  tumors  of  the  larynx,  where  for  any 
reason  a  radical  operation  is  refused  and  the  growth  has  pro- 
gressed beyond  the  aid  of  ordinary  measures,  may  be  treated 
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by  cupric  or  zinc  electrolysis,  using  an  insulated  electrode 
tipped  with  a  ball  of  pure  copper  or  zinc.  Fig.  67.  This  elec- 
trode is  made  the  anode,  and  the  cathode  or  indifferent  electrode 
is  applied  to  the  back  of  the  neck  or  shoulder.  The  instru- 
ment is  introduced  into  the  larynx  under  full  illumination  with 
the  mirror,  and  brought  into  contact  with  the  diseased  tissue. 
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The  current  should  be  gradually  raised  from  0  to  5  milliam- 
peree  and  the  length  of  the  time  of  the  sitting  should  not 
exceed  2  minutes.  The  reaction  is  very  slight  and  the  sittings 
may  be  held  as  often  as  every  second  or  third  day.  In  growths 
of  a  BarcomatouB  cliaracter  that  have  surpassed  local  bounds 
and  become  inoperable,  the  toxins  of  Coley  should  be  afiforded 
a  trial  in  conjunction  with  the  treatment  juat  referred  to. 
General  tonic  measures  and  attention  to  the  patient's  comfort 
and  hygienic  surroundings  are  essential  in  the  management  of 
tbb  class  of  patients.  

STENOSIS    OF    THE    LARTKIC 

173.  It  will  be  unnecessary  for  us  to  inquire  particularly 
into  the  causation  of  laryngeal  stricture,  since  these  factors  are 
BO  well  known.  Of  greater  importance  to  us  are  the  coase- 
quenceH  and  the  management  of  the  cases.  Any  degree  of 
stenosis  leads  to  a  serious  alteration  of  function,  and  a  consider- 
able narrowing  necessitates  the  creation  of  in  artificial  channel 
for  respiration.  As  in  stenosis  elsewhere,  as  we  have  seen, 
electrolysis  offers  the  best  means  of  alleviation.  Those  cases, 
particularly,  in  which  a  cannula  is  worn  in  a  tracheotomy 
fistula  offer  the  most  gratifying  resultB.  An  instance  is  recorded 
of  a  complete  cure,  so  far  as  respiratory  function  is  concerned, 
in  a  man  who  had  worn  a  cannula  for  16  years. 

174.  Treatment. — We  may  divide  the  cases  of  stricture 
into  two  categories,  those  in  which  a  traclieotomy  is  required 
and  those  in  which  it  is  unnecessary.  In  the  former  class  the 
treatment  is  simple  enough,  but  in  the  latter  we  meet  with  some 
perplexing  questions.  Let  us  suppose  a  case  of  narrowing,  in 
an  adult,  in , which  there  is  developing  a  submucous  hyper- 
trophy and  organization,  and  where  the  anteroposterior 
diameter  in  only  6  or  7  millimeters.  In  such  a  case,  cathodal 
electrolysis  with  an  O'Dwyer  intubation-tube  of  copper  would 
offt^r  good  prospects  of  cure  without  tracheotomy.  An  intuba- 
tion-tube adapt^'d  to  a  child  4  years  old  should  bo  selected. 
Wliere,  however,  the  anteroposterior  diameter  of  the  larynx  is 
less  than  7  milhnieters,  a  tracheotomy  preliminary  to  treatment 
is  advised.     For  cai^re  wherein   tracheotomy  is  unneceeeary, 
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the  operator  may  make  use  of  copper  intubation- can nulse  tor 
electrodes,  and  where  tlie  patient  requires  tracheotomy  or 
already  wears  a  cannula,  a  graduated  set  of  laryngeal  copper 
bougiea  is  required. 

175.  The  method  is  quite  similar  to  that  of  the  electrol- 
ysis of  strictures  elsewhere.  Under  illumination  and  inspec- 
tion the  tube  or  bougie  is  introduced  into  the  larynx  and 
is  made  the  cathode.  The  anode  is  placed  on  the  back  of  the 
neck.  A  current  of  5  to  20  milliamperes  should  be  passed 
through  the  tissues  for  5  minutes.  Two  days  should  intervene 
between  sittingB.  When  the  caliber  of  the  larynx  has  attained 
a  size  that  assures  the  permanency  of  the  respiratory  function,  the 
treatment  may  be  suspended  and  the  tracheotomy  Sstula,  if 
one  exists,  closed. 

MOTOR    ArFBCnONS    OF   THE    LABTSX 

176.  Motor  affections  of  the  larynx  are  benefited  by 
direct  stimulation  of  the  muscles  by  the  interrupted  current, 
using  the  cathode  as  the  active  electrode.     The  same  treatment 
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is  beneiicial  following,  or  as  an  adjunct  to,  the  treatment  of 
neoplasms,  tuberculosis,  syphilis,  cto.  The  instrument  best 
adapted  for  this  purpose  is  McKenzie'a  electrode.  Fig.  68,  or 
some  modification  of  it,  aa  in  Fig.  69.  The  electrode  is  intro- 
duced into  the  cocainized  larynx  by  the  aid  of  the  laryngo- 
scope and  brought  as  closely  as  possible  in  contact  with  the 
muscles.  The  strength  of  current  and  duration  of  af>plication 
must  be  governed  by  the  patient's  subjective  senses.  Daily 
sittings  are  not  too  frequent.  The  anode  is  placed  externally 
over  the  thyroid  cartilage.  Methods  that  are  inferior  to  this,  but 
which  may  be  utilized  when,  tor  any  reason,  it  is  unavailable, 
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consist  in  the  external  electrization  with  the  interrupted  current, 
placing  an  electrode  on  either  side  of  the  larynx;   or  electric 
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massage,  making  the  hand  of  the  operator  the  active  electrode. 


177.  Galvanism  has  received  the  sanction  of  many  authors 
in  the  treatment  of  neuroses  and  functional  vocal  palsies  of  the 
larynx,  using  monopolar  or  bipolar  direct  internal  or  indirect 
external  applications.  Of  greater  value,  however,  is  the  inter- 
rupted current  as  used  in  Art.  176. 

In  speakers  and  singers,  galvanism  may  be  useful  to  stimu- 
late the  motor  nerves  of  the  larynx,  placing  the  cathode  over 
the  posterior  border  of  the  thyroid  cartilage  at  the  point  of 
entrance  of  the  recurrent  laryngeal  and  the  ano^e  at  the  crico- 
thyroid articulation.  Pereone  who  use  their  voice  to  a  great 
extent  frequently  manifest  a  hoarseness  that  would  seem  to  indi- 
cate a  laryngitis,  did  not  the  laryngoscope  prove  the  contrary. 
It  is  in  such  cases  that  galvanism  proves  serviceable  and 
should  be  afforded  a  trial. 

HTSTEBICAL    APHONIA 

178.  As  an  adjuvant  to  the  proper  general  management  of 
such  cases,  faradization  of  the  larynx  either  by  direct  internal 
or  external  methods  is  serviceable.  Galvanism,  using  rather 
strong  currents  with  frequent  interruptions,  or  the  static  spark, 
may  be  used  instead  of  faradism.  It  is  claimed  by  some  that 
the  timbre  and  strength  of  the  voice  are  aided  by  the  inhala- 
tion of  ozone  generated  by  the  sparks  of  the  static  machine  or 
induction-coil.  In  some  healthy  individuals  ozone  is  a  decided 
irritant  to  the  larynx  and  its  use  should  be  attended  with 
caution. 
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rNTRODUCTION 

1.  Electricity  is  the  most  wonderful  force  in  nature.  The 
progress  made  within  the  past  few  yeare  in  utilizing  it  has  been 
8o  rapid  and  effective  as  to  be  little  short  of  marvelous.  The 
most  recent  example  ni  its  perfected  use  was  in  the  lighting  of 
the  Pan-American  Exposition  with  a  current  generated  at 
Niagara  Falls.  Here  was  shown  such  perfect  control  of  a 
current  of  prodigious  power  that  there  was  seen  simultaneously 
in  many  hundred  thousand  lamps  many  shades  from  but  a 
faint  beam  of  light  to  the  full  brightness  of  the  incandescent 
lamp,  likening  the  effect  to  the  ponderous  trip-hammer  with 
power  to  crush  the  huge  houlder,  and  yet  capable  of  such  fine 
adjustment  as  to  merely  crack  the  shell  of  a  robin's  egg. 

It  is  conceded  that  there  is  only  one  kind  of  electricity,  but 
its  actions  vary  widely,  according  to  the  current  and  instru- 
ments employed  in  utilizing  it.  This  agent  manifests  various 
properties,  as  attractions  and  repulsions,  chemical  decoinposi- 
tions,  luminous  and  heating  effects,  and  many  other  phenomena. 
Urlike  gravity.  It  is  not  inherent  in  bodies  but  is  excited  or 
induced  in  them  by  a  variety  of  causes. 

2.  But  the  purpose  of  this  section  is  to  show  what  electric- 
ity accomplishes  as  a  remedial  agent  in  genito-urinary  diseases. 
ha  great  as  has  been  the  progress  in  utiliring  this  f^;ent  in  the 

Jtvr  nottte  qf  copyrigfit.  tee  page  immMUUtty  J'^iiwirtg  tht  title  page 


:;.COOgIc 


2  ELECTRICITY  IN  §19 

other  arts,  even  more  wonderful  hafi  been  the  succecB  attending 
it8  application  In  the  healing  art,  and  some  maladies  are  now 
cured  by  electricity  that-were  formerly  not  amenable  to  any 
medicinal  treatnnent.  Its  rise  in  medicine  was  received  a 
generation  ago  with  much  promise  of  success,  but  owing  to 
insufficient  knowledge  and  crude  apparatus  it  again  fell  into 
disuge.  The  great  majority  of  physicians  discarded  it  or 
allowed  it  to  languish  in  comparative  obscurity  until  the  small 
band  of  faithful  students  and  investigators  had  by  ceaseless  toil 
overcome  difficulties,  which  now  makes  it  stand  forth  In  a  light 
of  success  that  seems  destined  to  grow  brighter  and  brighter  as 
the  days,  months,  and  years  beat  funera!  marches  to  the  grave 
for  less  efficient  remedies  that  must  now  give  way  forever  to 
electrotherapy.  

CURRENTS  OF  ELECTRICITY 

3.  The'  general  electrician  considers  practically  only  two 
currents — the  direct  and  the  alternating.  But  In  electrothera- 
peutics more  subdivisions  are  made  according  to  the  voltage, 
amperage,  and  quality  of  current  required  to  meet  different 
indications  in  disease.  The  currents  used  in  medical  practice 
are  also  of  two  types — direct  and  alternating — ^but  a  distinction 
is  made  according  to  the  apparatus  from  which  they  are  derived. 
The  first  may  have  its  source  in  a  primary  battery,  etorage- 
battery,  direct- current  dynamo,  or  static  machine.  The  second 
type  is  derived  from  the  physicians'  induction-coil,  a  sinusoidal 
apparatus,  alternating-current  dynamo,  or  a  static  machine, 
when  a  spark-gap  is  introduced  in  the  circuit. 

DIVISION  OF  APPARATUS  AND  CURRKNT 

4.  The  following  classification  represents  the  currenta  used 
in  the  diseases  under  consideration: 

Galvanic  Current. — This  is  derived  from  chemical  cells,  stor- 
age-batteries, dynamop,  and  from  the  commercial  circuit. 

Faradic  Current. — This  is  an  alternating  and  interrupted  cur- 
rent, sometimes  called  electromagnetic,  secondary,  or  inducei 
current,  and  is  derived  from  the  physicians'  induction-coiL 
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Siniuoidai  Current. — This  ia  an  alternating  induced  current 
nithout  interruptions,  and  is  derived  from  the  sinusoidal 
apparatus. 

Static  Electricity. — Frictional  electricity,  alec  called  Pranklin- 
ism,  or  static  electricity,  is  derived  from  static  machines 
improved  by  Wimshiirst,  Toepler,   Holtz,  and  Morton. 

A  knowledge  of  physics  is  necessary  to  a  proper  understand- 
ing of  the  principles  of  these  currents,  but  this  cannot  be 
considered  in  this  work,  and  the  student  is  referred  to  the  first 
four  Sections  of  this  Course, 


ARMAMB;NTAIltTrM    FOB    OBNERAL    PRACTITIONBItS 

5.  General  practitioners  object  frequently  to  the  expense  for 
the  apparatus  required  in  the  application  of  electric  currents. 
This  would  indeed  be  a  serious  obstacle  if  the  extensive  appa- 
ratus used  by  the  specialist  were  required  for  effective  work. 
Fortunately  this  is  not  the  case,  as  less  expensive  apparatus 
may  be  obtained  that  will  give  satisfactory  results  even  in  the 
hands  of  a  beginner.  For  this  reason,  we  outline  below  the 
necessary  expensefor  apparatus  from  which  the  general  practi- 
tioner may  expect  satisfactory  results. 

One  20-  or  24-cell  galvanic  battery,    pole- 
changer,  and  current- controller  .     .     .     ,  •  30.00 

One  high-tension  coil  faradic  battery  with  total 

length  of  coil  4,500  to  8,000  feet     .     .     .  50.00 

One  milliammeter 23.00 

Electrodes,  conducting-cords,  handles,  etc.  .  20.00 

Total 4123.00 

This  gives  the  cost,  approximately,  for  good  instruments  of 
any  reliable  maker.  From  the  list  we  have  purposely  omitted 
th§  old  family  faradic  battery  and  other  cheap  apparatus  as 
useless.  They  have  already  done  much  to  bring  electrothera- 
peutics into  disrepute. 

A  reliable  outfit  tor  illumination  and  electrocautery-work 
with  the  necessary  accessories  may  be  added  when  required  at 
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an   additional   cost     The  armamentarium  required  for  more 
extended  work  for  the  Bpecialist  will  comprise: 

One  20- to  24-cell  portable  galvanic  battery   .  t  30.00 

One  high-tension  coil  faradic  battery  .  60.00 

One  cabinet  galvanic  battery,  stationary  .     .  160.00 

One  milliammeter 30.00 

Electrodes,  in  large  variety 40.00 

One  storage-battery 50.00 

Total $350.00 

6>  The  specialist's  armamentarium  will  not  be  complete 
unless  he  adds  a  good  static  machine,  cystoscope,  endoscope, 
and  different  electrodes,  and  possibly  a  portable  electrocantery- 
apparatus,  for  operations  at  a  distance  from  home.  Other 
additions  may  be  made,  until  $1,000  has  been  easily  spent 
We  have  fitted  up  two  offices  at  a  cost  of  $2,000,  not  counting 
experimental  changes  and  improvements.  If  fine  switch- 
boards, motoifi,  extra-large  static  machines,  cabinets  for  light- 
treatment,  Roentgen  ray  apparatus,  etc.  are  added,  any  sum  may 
be  expended,  but  these  figures  should  not  discourse  the  beginner, 
as  such  outlays  are  not  necessary  for  a  commencement  and  are 
needed  only  in  time  and  in  the  course  of  a  prosperous  career. 

When  the  physician  interested  in  gonito-urinary  work  has 
procured  a  good  galvanofaradic  switchboard  adapted  to  chemical 
cells  or  commercial  circuits,  or  both,  his  purchase  of  electrodes 
and  other  accessories  should  be  determined  by  the  demands  of 
his  practice.  An  initial  outlay  of  $125,  or,  at  most,  $150, 
should  provide  everything  with  which  to  begin  his  electrothera- 
peutic  work.  The  thorough  elect rotherapeutist  will  do  his 
work  with  simple  and  inexpensive  apparatus.  Physlciane 
purchase  medical  books  from  time  to  time,  surgical  instruments 
and  other  appliances  when  their  practice  requires  them. 
Electrotherapeutic  apparatus  should  be  purchaeed  in  the  same 
manner.  An  outlay  of  $150  will  purchase  the  neccessary  appa- 
ratus to  begin  work.  This  apparatus  should  be  thoroughly 
mastered,  both  in  its  constniction,  care,  and  management,  and 
in  the  technique  of  its  application.     To  do  good  work  with 
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electrical  apparatus,  the  pbysician  should  use  them  with  the 
Bame  confidence  and  familiarity  with  which  he  uses  the  clinical 
thermometer  and  stethoscope.  Complicated,  inefficient,  expen- 
sive, and  non-durable  apparatus  have  done  more  to  put  back 
the  general  use  of  electric  currents  in  medicine  and  surgery 
than  the  whole  hosts  of  charlatans  and  irregular  practitioners 
who  are  so  often  accused  of  using  electric  currents.  The 
student  of  this  section  cannot  fail  to  observe  that  four- 
fifths  of  the  best  genito-urinary  electrotherapeutic  work  is 
accomplished  with  a  galvanofaradic  switchboard  and  a  few 
siiDple  electrodes. 

T.  The  galvanic  battery  generally  used  is  composed  of  cells, 
elements,  and  fluid.  Under  ceU  may  be  understood  an  empty 
vessel  for  the  elements,  or  a  cell  complete,  containing  elements 
and  fluid.  The  cell  proper — the  empty  vessel — may  be  made 
of  glass,  rubber,  or  china.  The  elements  consist  of  a  pair  of 
dissimilar  plates.  The  fluid  in  which  the  plates  are  immersed 
may  be  of  a  varied  constitution. 

The  cell  complete  yields  a  constant  and  uniform  current 
under  unvarying  conditions.  This  implies  that  neither  the 
electromotive  force  nor  the  resistance  of  the  cell  shall  vary,  or 
else  that  as  the  electromotive  force  runs  down,  the  resistance 
shall  diminish  in  proper  proportion  to  maintain  a  constant 
current.  There  is  in  reality  no  constant  cell.  The  constancy 
is  greatest  when  the  external  resistance  is  high  in  proportion  to 
the  internal  resistance. 

Sometimes  dry  cells  may  be  convenient  for  the  busy  country 

-   practitioner  who  takes   his  battery  in   his  carriage.     Of  late, 

these  dry  cells  have  been  much  improved,  for  his  convenience, 

80  that  bad  roads  or  clumsy  servants  cannot  upset  acid  fluid 

and  thereby  spoil  costly  fabrics. 

8.  Galvanic  batt^rieti  may  be  portable  or  stationary.  The 
portable  battery  is  composed  of  from  twelve  to  thirty  cells; 
those  consisting  of  twenty  to  thirty  cells  are  more  commonly 
used.  They  produce  a  constant  current  as  long  as  the  circuit 
is  closed,  which  means  as  long  as  the  elements  of  the  portable 
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battery  are  immersed  in  the  fluid.     As  soon  as  the  s^nce  is 
finiehed,  the  elements  must  be  removed  from  the  fluid. 

9.  We  Jiave  constructed  a  portable  galvanic  battery  (see 
Fig.  1)  that  keeps  clean,  and  is  a  convenience,  jmrticularly 
for  travel  to  distant  parts. 


-Vraman'i  Parlabic  Gatimik  Hattrry,  Tuvniy  Crlit 

A,  A,  A,  Uanl-Rutiber  Crlll.  (0.    B.  B,  B,  Camtr-lioM.    Z,  (',  Zinc  and  Oirbon  Ekmnll 

S,  A    Waih-Tray  in   Whirh  the  ElemnUI  are  (leaitcil  and 

Firmly  Udd  for  Traniportaiion 

The  features  of  this  battery  are: 

1.  It  can  be  transported  any  distance,  and  a  concentrated 
fluid  may  be  kept  separately  in  a  bottle,  and,  when  ready  for 
the  operation,  diluted,  and  the  cells  filled. 

2.  All  parts  of  the  battery  are  easy  of  access. 

3.  If  any  clement  is  broken,  it  can  be  changed  or  easily 
replaced,  without  the  aid  of  an  instrument- maker. 

4.  Tlie  elements  are  cleaned  in  the  dripping-pan  after  each 
use,  preventing  any  crystallization  on  the  elements. 

5.  There  is  no  spilling  of  fluids. 

6.  One-half  of  the  battery  (ten  cells)  can  be  used  independ- 
ently, thereby  saving  the  zincs. 
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10.  Cabinet  Stationary  Galvanic  Battery.  —  M&ny 
different  cella  are  used.  The  Leclanch^  cells  are  now  generally 
employed.  A  semidry  cell  recently  put  on  the  market  is  the 
Hydra  cell.  It  presents  some  advantages  over  other  dry  cells 
in  having  a  very  large  zinc  electrode  that  is  exposed  to  the 
action  of  an  eneigetic  depolarizer.  This  is  accomplished  by 
dividing  the  zinc  electrode  in  two,  each  in  the  form  of  a 
cylinder,  of  which  one  is  placed  in  the  interior  of  the  carbon 
cylinder  and  the  other  exterior  to  same.  The  carbon  is  not 
alone  surrounded  hy  the  depolarizer,  but  its  exterior  cavity  is 
also  filled  with  same.    The  result  is  that  the  depolarizer  is 


shunt  ConlToaing-AppanUiu 

given   an   extended    zinc   surface   on  which   it  may  act  and 
neutralize  the  polarizing  effects  of  the  current 

Wheti  not  in  use,  the  liquid  is  more  or  less  taken  up  by  the 
absorhent  material  with  which  it  is  mixed,  but  as  soun  as  the 
cell  is  put  in  action,  the  liquid  is  driven  out  from  the  interior 
of  the  carbon  and  serves  to  maintain  the  depolarizer  around  the 
external  zinc  in  a  moist  condition.  The  cell  is  enclosed  in  an 
outer  metallic  casing  insulated  from  the  outer  zinc  cylinder  by 
a  bed  of  asphalt.  Combinations  of  four  cells  iu  one  box  may 
give  a  current  of  up  to  30  amperes  at  about  6  volts,  while  the 
smallest  cell,  of  a  size  one-balf  of  that  of  an  ordinary  dry  cell, 
may  deliver  a  current  of  10  to  14  amperes  at  1.4  to  1.5  volts. 
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1 1 .  Oalvaalsm  From  Blectrlo  Street  -  Current. 
Fig.  2  illustrates  a  shunt  controlling-ap{>aratuB  adapted  to  tbe 
Edison  110-volt,  direct  street-current.  It  is  a  switchlroard  with 
four  incandescent  lanipa  in  circuit,  very  light,  in  a  box,  and 
easily  transportable.  This  device  is  designed  exclusively  to 
admit  of  the  direct  110-volt  cnrrent  to  be  utilized  for  electro- ' 
therapeutic  work,  and  is  so  arranged  as  to  take  the  place  of  the 
more  expensive  resisting  devices. 

The  system  herewith  arranged  is  well  adapted  to  the  Edison 
current,  assuming  that  the  physician  has  a  rheostat  and  a  - 
milliammeter  to  utilize  in  conjunction  with  this  device.  It  is 
also  constructed  upOn  a  slate  or  marble  base  with  a  rheostat 
in  series  to  modify  to  a  minimum  the  various  degrees  of  the 
current  as  required. 

12.  Tbe  switchboard,  as  illustrated  by  meaus  of  Fig.  3,  is 
furnished  by  the  Technical  Supply  Company,  and  is 
superior  to  any  board  in  the  market  as  regards  efficiency, 
neatness,  compactness,  and  good  workmanship.  It  is  made  in 
the  shape  of  a  box,  to  enable  the  operator  to  carry  it  around, 
if  necessary,  from  one  part  of  a  building  to  another,  as,  for 
instance,  in  a  hospital,  and  makes  it  also  possible  to  lock  it  up 
and  thus  prevent  any  handling  by  persons  not  familiar  with  its 
construction.  The  front  is  made  of  polished  slate  of  high- 
insulating  qualities,  and  all  the  various  devices  are  fastened 
directly  to  this  slate. 

Behind  the  slate  and  directly  supported  by  it  is  the  faradic 
coil,  likewise  five  dry  cells. for  supplying  the  current  for  its 
primary  coil,  and  also  four  resistance- coils  that  act  as  volt- 
selectors  when  the  -direct  current  from  a  commercial  circuit  is 
made  use  of.  It  is  therefore  seen  that  everything  not  absolutely 
necessary  for  the  selection  and  variation  of  the  current  is  put 
out  of  the  way,  and  this  makes  it  possible  for  the  operator  to 
handle  the  board  with  the  least  amount  of  confusion. 

13.  Perhaps  the  most  important  part  of  the  board  is  tbe 
ammeter.  It  the  use  of  the  whole  apparatus  is  to  be  satisfactory, 
it  is  absolutely  necessary  that  the  indications  of  the  ammeter 
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be  beyond  doubt.  The  ammeters  in  most  Bwitchboarde  are  of 
in  inferior  grade,  and  they  are  not  alone  unreliable  as  to  their 
present  indications,  but  the  deterioration  is  such  that  their 
future  indications  may  differ  greatly  from  the  present  ones. 
For  delicate  electric  doses,  the  ammeter  cannot  be  too  good,  and 


aalvano-IfiTadic  Sailchboard 

the  board  has  therefore  been  provided  with  the  well-known 
Weston  ammeter,  indicated  in  Fig,  3  by  A.  This  is  abso- 
lutely dead-beat,  which  makes  it  possible  to  make  sudden 
variations  in  the  current-strength  without  causing  the  pointer 
to  fly  violently  all  over  the  scale  with  the  possibility  of  striking 


jcbyGoogIc 


10  ELECTRICITY  IN      .  §19 

the  stops  at  the  ends  of  same,  and  thus  to  cause  an  injuiy 
to  the  meter. 

]  4.  When  it  is  desired  to  use  the  direct  current  of  the  com- 
mercial hghting  circuit  the  conductors  for  the  latter  are 
connected  to  the  two  binding-posts  P  and  N,  P  receiving 
the  positive  wire  and  N  the  negative.  The  switch  B  serves 
tlie  purpose  of  making  or  breaking  the  connection  between  the 
lighting  circuit  and  the  various  circuits  of  the  board.  In  the 
position  indicated,  when  the  lever  rests  on  the  button  b„  the  cur- 
rent is  Etill  cut  off.  To  complete  the  connections,  the  lever 
must  be  moved  to  the  right  so  as  to  rest  on  button  b,.  The 
binding-posts  £,  and  E,  are  t^)  receive  the  con  ducting- cords  of 
the  electrodes  with  which  the  patient  is  to  be  treated.  To 
bring  these  binding-posts  in  connection  with  the  galvanic  cir- 
cuit the  switch  D  must  be  moved  fo  the  left. 

The  board  is  supposed  to  be  used  with  a  110-volt  circuit  As 
this  high  voltage  is  inconvenient  to  handle,  it  is  sent  through 
four  resistance-coils  connected  in  series,  each  of  about  200  ohms' 
resistance.  Three  of  these  coils  arc  connected  with  the  three 
buttons  c„  c„  and  c,  of  the  volt-selector  C.  This  makes  it 
.  possible  to  supply  an  electric  pressure  to  the  binding-posts 
Ej  and  E,  of  30,  60,  or  90  voltp,  when  all  resistance  but  the 
last  coil  is  cut  out,  which  coil  always  remains  in  circuit,  leaving 
an  extra  resistance  of  200  ohms  between  the  patient  and  the 
llO-volt  circuit.  To  reduce  this  pressure  to  zero,  the  sliding 
contact  on  the  rheostat  B,  should  lie  moved  to  its  lowest  position, 
and  it  should  always  occupy  this  position  whenever  it  is  desired 
to  put  the  switch  B  on  or  off  or  increase  the  pressure  by  means 
of  the  volt-selector  C.  ^^'hen,  now,  the  slide  r,  is  moved 
upwards,  the  pressure  will  increase  up  to  30  volta.  Should  this 
be  insufficient,  it  is  brought  down  to  the  zero  position  again 
and  the  volt-selector  C  moved  to  button  c„  giving  60  volts. 
By  again  raising  the  slide  v,,  resistance  is  gradually  cut  out 
until  60  volts  is  supplied  to  the  patient's  circuit.  If  this  ie 
still  insufficient,  the  procedure  may  be  repeated  and  the  selector 
C  niovi'd  to  the  hist  button  e„  giving  90  volta.  When  once 
the  suitable  pressure  has  been  found,  the  rheostat  enables  the 
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operator  to  make  any  desirable  gradations  in  the  current^ 
etrength  to  suit  the  requiremente.  Tlie  rlieostats  R,  and  R,  are 
made  of  a  column  of  slate,  highly  polished  and  covered  with 
graphite,  making  them  compact  and  neat  in  appearance. 

The  polarity  of  the  two  binding-posts  E,  and  E,  may  be 
changed  at  any  time  by  moving  the  pole-changer  F  either  to 
the  left  or  righL  In  its  present  position,  E,  is  positive;  by 
moving  it  to  the  left,  £,  will  be  positive. 

15.  When  it  is  desired  to  use  the  taradic  coil  the  switch  fl 
should  be  moved  to  button  A,,  breaking  the  110- volt  circuit,  and 
the  switch  D  moved  to  the  right.  The  current  is  now  supplied 
by  the  dry  cells  connecting  with  the  lever  of  the  cell-selector  H 
and  buttons  1,  S,  S,  4.  5.  In  the  position  indicated,  the  cells 
are  out  of  circuit.  On  moving  the  lever  to  button  1,  one  cell 
is  connected  with  the  primary  coil  of  the  faradic  coil.  The 
current- strength  through  the  primary  coil  is  regulated  by  means 
of  the  wire  rheostat  T,  with  the  shding  contact  t.  There  are 
two  interrupters  that  may  be  connected  with  the  primary  coil. 
By  moving  the  lever  G  to  button  g,  the  slow  interrupter  /,  is 
switched  in,  and  by  placing  the  lever  on  button  g^  the  rapid 
interrupter  /,  is  put  in  action.  When  the  lever  G  occupies  the 
middle  position  over  button  r^„  both  interrupters  are  put  out  of 
action. 

16.  The  switch  S  regulates  the  length  of  the  secondary 
coil,  the  buttons  s,,  a„  and  «,  connecting,  respectively,  with  300, 
800,  and  1,500  yards  of  No.  34  wire.  If  it  is  found  that  one 
cell  is  insufficient,  the  sliding  contact  t  should  be  moved  to  the 
left,  to  include  the  whole  of  the  resistance-coil  T  before  the 
lever  His  moved  to  any  of  the  other  buttons  for  the  purpose  of 
including  more  cells  in  the  primary  circuit. 

In  the  faradic  circuit  the  pole-changer  F  also  serves  the 
purpose  of  changing  the  polarity  of  the  two  binding-posts  E 
and  E,.  The  rheostats  R,  and  R,  are  connected  in  shunt 
with  their  respective  circuits,  as  this  insures  a  more  even 
regulation  along  the  whole  length  of  the  rheostat  instead  of  a 
small  portion  of  same,  as  is  mostly  the  case  when  a  rheostat  is 
in  series  with  the  main  circuit. 
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17.  Fig.  4  illustrates  a  wall-board  devised  by  Dr.  William 
J.  Herdman,  of  the  University  of  Michigan.  This  is  a  very 
excellent  arrangement  of  apparatUB  for  aocomplislilng  all 
electrolytic  work  in  genito-urinary  sui^ery.     For  a  description 


of  this  wall-board,  we  refer  the  student  to  Plate  XV,  Art.  469, 
Electridly  in  Disease*  of  the  Nervous  System. 

HYDBOGALVANI8M 

18.  The  instrument  illustrated  in  Fig.  5  is  designed  for 
applying  the  direct  current  te  the  various  parts  of  the  genito- 
urinary tract  without  bringing  the  instrument  in  actual  contact 
with  the  parts  to  he  benefited  thereby.  The  principle  is  that  of 
an  electric  bath;  the  electrified  water  gravitates  into  the  cavities. 
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which  are  thereby  expanded,  eo  that  the  whole  surface  of  the 
cavities  is  more  completely  electrified  than  it  coold  otherwise  be 
and  without  the  possibility  of  irritatioo  that  might  arise  from 
the  use  of  the  metal  electrode,  the  instrument  being  only  a 
vehicle  for  conveying  the  electrified  fluid. 


THBOBT    OP    RTDBOOALVANTSM 

19<  By  this  means  the  urethra  and  bladder  are  submitted 
to  the  action  of  an  electric  douche,  the  stream  of  water  conduct- 
ing the  electric  current  to  all  parts  of  the  urethra  and  bladder. 

The  theory  as  a  practical  application  is  well  expressed  by 
Newman  Lawrence:     "All  that  is  necessary,  to  insure  that  the 


Neumanns  Vrethral  Hydrogalpanie  Imitfumaii 

AteB,  Omica!  Bard-Rubbtr  Tube.     A.  Small  IIolci  for  the  Paaage  of  the  FttM  IntaUie 

Oretltra.    C.  MovaHU:  Stifl-RublHT  Rivs.    D,  Biwlimj-PoHtfoTlhe  Aaarlmr»t<d  Om 

Card  (i  Uk  BaOer)).    E.  Slop-Caei.    B  to  F,  Corrugated ^Mftal  Tubtfortht 

AUaclimenl  q/  the  Rtibbrr  Tube  for  the  IntTodactim  of  the  Fluid. 

a.    flo/tnum-Wiw   LtniTlg  tlw   Hanl-Rublxr   Tubt  for 

the  ConducHon  of  Ox  ElfclHeUy 

water  or  other  fluid  is  electrified  when  it  reaches  the  patient,  is 
to  have  the  nozzle  so  constructed  that  the  jet  or  jets  of  water 
form  continuous  streams  for  a  reasonable  distance  after  they 
leave  the  metal  conductor  within  the  nozzle." 

20.  Description  of  the  Instrument. — The  instrument 
is  a  conical  tube  of  hard  rubber,  which  can  be  Inserted  into  the 
urethra  from  1  to  2  inches,  and  has  a  aoft-mblier  ring  attached 
that  can  be  pushed  against  the  meatus  to  prevent  lealtBge.  A 
stop-cock  regulates  the  supply  of  the  fluid,  the  top  of  whjgh  is 
used  as  one  binding-post  to  attach  the  tip  of  one  rheophore. 
The  other  end  of  the  tul>e  is  used  for  the  attachment  of  the 
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rubber  tube  tor  tbe   introduction  of  the  fluid.     The  tube  is 
lined  with  a  platiuum  wire  for  the  conduction  of  the  electricity. 

21.  HoduB  Operandi, — The  fluid  used  may  be  a  solution 
of  sodium  chlorid,  or  sodium  bicarbonate,  or  any  other  medica- 
tion, as  the  symptx>ma  may  indicate.  As  a  reservoir  for  this 
fluid  we  use  a  glass  cylinder,  bo  as  to  ascertain  by  sight  the 
quantity  of  the  fluid  used.  The  lowest  part  of  this  cylinder  and 
the  portion  of  the  instrument  B  F  are  connected  by  a  rubber 
tube,  for  the  transmission  of  the  fluid  through  the  instrument. 
The  glass  reservoir  is  placed-  at  such  a  height  that  the  fluid 
will,  by  its  own  gravity,  enter  the  parts  to  he  electrified  without 
any  undue  pressure. 

For  the  indifferent  pole,  use  either  a  pad  placed  on  any  part 
of  the  body  or  a  sponge-electrode  in  the  hand.  The  active  pole  of 
the  battery  is  connected  with  the  instrument  at  D.  The  end 
of  the  instrument  at  A  is  slightly  lubricated  and  is  introduced 
into  the  meatus  so  far  that  the  conical  part  fills  up  the  orifice. 

22.  The  Newman  instrument  has  been  made  conical  in 
order  that  the  meatus  may  be  filled,  as  its  caliber  and  that 
of  the  urethra  differ  in  different  people.  When  the  conical 
tube  has  been  inserted  as  far  as  is  intended,  a  rubber  ring 
C  is  pressed  against  the  outside  of  the  meatus,  to  prevent 
any  leakage  of  the  fluid.  One  hand  only  is  needed  to  keep  the 
instrument  in  place,  while  the  other  one  is  used  to  turn  the 
stop-cock  E,  which  allows  and  controls  the  afflux  of  the  fluid 
to  the  parts,  and  also  regulates  the  currcnt^strength  of  the 
battery.  The  strength  of  the  galvanic  current  should  be  from 
5  to  20  niiUiomperes,  according  to  effects  desired. 

The  stop-cock  should  be  so  regulated  as  to  keep  the  parts  well 
filled  with  tbe  electrified  fluid,  or  even  dilated  so  that  it  enters 
all  the  nigic  of  the  canal.  It  it  is  desired  to  change  the  electri- 
fied fluid,  the  instrument  may  be  withdrawn  slightly,  to  allow 
an  esca)ie  of  solution,  and  then  the  stop-cock  may  be  turned  on 
to  give  a  fresh  supply. 

The  average  time  for  a  w'ance  will  be  about  10  minutes. 
Before  finishing  the  trejilment  the  current  of  the  Itattery  should 
be  slowly  reduced  to  zero. 
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23<  The  bydrogalvanic  inBtrament  may  be  used  in  tortuous 
urethral  strictures  of  small  caliber,  in  which  it  is  difficult  to 
pass  a  fihform  guide — the  urethra  being  very  sensitive — in  order 
to  dilate,  to  lessen  the  tortuosity,  allay  the  irritability,  and  heal 
up  any  sore  or  bleeding- point,  and  thus  prepare  the  case  for  the 
r^ular  electrolytic  treatment.  This,  as  a  rule,  is  not  necessary 
for  the  expert,  but  some  operators  may  find  the  hydrogalvanism 
an  aid  in  beginning  the  tr^tment,  particularly  when  they  find 
difficulty  in  introducing  an  electrode,  or  even  a  filiform  guide. 

Hydrogalvanism  has  been  conveniently  used  in  these  cases 
with  marked  benefit,  and  has  cured  several  cases  in  which  other 
methods  only  partly  allayed  the  severe  symptoms.  If  infiam- 
mation  is  present,  the  introduction  of  instrumenfe  is  generally 
very  painful,  and  often  causes  derangements  of  the  bladder. 

24.  Diseases  of  the  prostate  consist  mostly  of  inflammations 
and  hypertrophies,  and  what  has  been  said  about  inflammation 
of  the  seminal  vesicles  may  also  be  applied  to  prostatitis. 

"Obedient  to  surgical  principles,  no  instrument  may  be 
introduced  into  the  urethra  while  it  is  acutely  inflamed. 
The  only  exceptions  thereto  are  when  a  foreign  body  requires 
removal  or  when  retention  demands  relief  by  the  catheter,  after 
other  means  of  voiding  the  bladder  have  failed. ' ' 

In  these  cases  of  inflammation  the  hydrogalvanic  application 
will,  and  undoubtedly  does,  produce  sedation  of  these  parts, 
and  it  will  facilitate  the  after-treatment  with  other  applications. 
It  is  a  new  field  in  prostatic  diseases,  and  the  probability  is  that 
it  will  cure  some  maladies  of  the  prostate  gland,  supersede  the 
former  "do-nothing  plan,"  and  the  present  tendency  toward 
cutting  operations.  Ho  far,  hydrogalvanism  has  allayed  irrita- 
tion, cured  prostatitis,  and  some  cases  of  impotence. 

25.  Urethrttls. — The  failure  to  abort  urethritis  has  been 
due  principally  to  the  fact  that  the  inflammation  has  caused 
such  an  irritable  and  painful  state  that  it  is  impossible  to 
introduce  an  instrument,  syringe,  or  any  medication.  The 
important  part  is  to  make  use  of  a  certain  stage  in  which  the 
inflammation  has  assumed  such  a  degree  of  irritability  that 
the  instrument  under  consideration  can  be  used.     This,  or  a 
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modification  of  it,  can  be  used  with  more  ease  than  any  other 
inetrumenL  Plain  water  may  be  used  with  a  weak  current  of 
5  milUamperee,  and  according  to  circumBtancea  salt-water  or 
even  any  other  medication  indicated.  Electrolysis  given  by 
metallic  electrode,  or  bulb,  is  apt  to  create  more  inflammation 
and  possibly  even  a  d^ee  of  cauterization.  The  hydrorelectric 
galvanism  is  milder  and  better  to  abort  the  urethritis. 

Chronic  urethritis  and  all  patholf^cal  dischargee  will  he  more 
safely  treated  by  this  method  than  by  any  other,  because  it 
dilates  the  caliber  of  the  urethra  and  puts  the  mucous  lining 
on  a  stretch,  thus  cleansing  all  parts  ahke. 

26.  The  electric  current  is  equally  divided  in  every  part  of 
its  course;  the  milder  application  of  electricity  will  be  better 
tolerated  by  the  patient  and  the  curative  process  takes  place, 
which  will  not  he  accomplished  by  direct  applications.  Some 
may  contend  that  by  an  introduction  of  an  instrument  of 
2  inches  the  deeper  portion  of  the  urethra  will  not  be  electrified. 
By  practical  observation,  however,  it  has  been  found  that  any 
part  of  the  urethra  can  be  electrified,  and  if  the  instrument  be 
rightly  handled,  the  fluid  will  penetrate  to  any  depth  of  the 
organ.  If  any  doubt  arises,  we  have  two  means  of  making  a 
"sure  thing"  still  more  certain.  The  first  is  to  hang  the  reser- 
voir containing  the  fluid  higher,  in  order  to  increase  the  pres- 
sure from  above — experience  has  shown  that  under  such 
circumstances  the  fluid  will  even  enter  and  fill  the  bladder. 
The  other  is  to  have  the  instrument  made  longer.  It  has  been 
found  from  experience,  however,  that  the  latter  is  not  always 
necessary,  although  sometimes  of  advantage. 

27.  Posterior  Urethritis. — Celebrated  specialists  have 
been  in  the  habit  of  treating  such  patients  with  injections  of 
nitrate  of  silver,  often  so  strong  as  to  drive  patients  mad,  and 
the  disease  has  been  made  worse.  It  stands  to  reason  that  such 
severe  measures  are  uncalled  for  and  cannot  cure,  as  the  solu- 
tion will  diffuse  itself  alike  over  diseased  as  well  as  over  normal 
tissue.  A  better  treatment  is  the  use  of  solid  medications  to 
the  affected  parts  only,  cither  by  brush,  ointment,  or  prostatic 
bougies.      An  urethroscope  may  be  used  in  order  to  have  an 
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ocular  inspection,  which  will  enable-  tho  operator  to  apply  the 
remedies  in  situ  to  the  affected  parte  only. 

The  passage  of  inBtrumenls  over  inflamed  surfaces  of  the 
mucous  lining  ie  often  too  painful  to  be  borne,  and  the  patient 
will  not  endure  the  introduction  of  instruments  or  local  medi- 
cation. Such  cases  especially  have  been  benefited  by  the 
application  of  the  hydrogalvanization  to  such  a  degree  that 
the  patients  considered  themselveB  cured.  In  some  of  these 
cases  the  inflamnation  is  so  great  that  the  disease  will  be 
carried  into  the  bladder,  and  diseases  of  the  bladder  have 
been  cured  by  hydrogalvanization  by  different  means  of  appli- 
cation, and  just  as  well  in  males  as  in  females.  A  longer 
instrument,  however,  that  can  be  introduced  into  the  bladder, 
which  has  been  tilled  with  4  to  6  ounces  of  either  plain  water 
or  a  medicated  solution,  is  desirable.  Then  the  catheter  is 
placed  inside  the  bladder  in  the  water,  which  indirectly  galvan- 
izes the  whole  viscus. 

28.  Excoriations  and  Ulcerations, — ExcoriaHojis  and 
vtcfrntions,  and  the  latter  especially,  are  very  hard  to  cure  in 
the  urethra  by  ordinary  means.  Our  hydrogalvanism '  will 
breach  over  the  first  part  of  the  treatment  in  which  the  irrita- 
bility of  the  parts  prevents  the  direct  application  of  electricity 
with  solid  electrodes.  After  a  few  stances  with  this  method, 
direct  treatment  with  electricity  may  be  used. 

29.  Choice  of  Poles,— The  operator  must  be  guided  in 
his  choice  of  the  pole  of  the  batttry  to  be  used  from  the  indi- 
cations, and  the  pole  selected  according  to  the  effect  he  wishes 
to  produce.  Ah  a  rule,  the  negative  pole  will  be  used,  but  in 
cataphoresis  the  positive  pole  is  generally  employed.  In  these 
cases  the  instrument  is  the  active  pole.  The  other,  or  indilTerent, 
pole  is  either  a  pad  placed  on  any  part  of  the  body  or,  as  a 
sponge- electrode,  held  in  the  hand  of  the  patient  The  latter 
plan  is  preferred  in  most  cases.  However,  if  a  more  vigorous 
action  is  desired,  the  indifferent  pole  muist  bo  applied  nearer  the 
active  pole.    ' 

30.  The  current  to  be  used  is  from  6  to  20  milliamperes. 
We  prefer  weak  currents,  say  5  milliampereb,  which  has  been 
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found  sufficient  in  moat  cases,  for  stronger  cnrrente  are  apt 
to  overstimulate  and  even  cause  inflammations  and  consequent 
dischai^ee.  The  success  depends  on  sound  judgment,  careful 
manipulation,  and  a  perfect  understanding  of  the  instruments 
and  the  laws  of  electricity.  The  solution  used  in  many  cases 
is  plain  water,  but  saltrwater  or  any  other  medication  may  be 
used  as  indicated. 

31.  Hydro-electric  methods  are  nothing  less  than  the 
electric  bath  localized  to  a  certain  part  of  the  body,  the 
current  being  transmitted  either  by  pure  or  medicated  water. 
The  instrument  devised  by  us  is  introduced  to  physicians  for 
what  it  is  worth  and  solely  for  the  good  it  has  done,  and 
nothing  more  is  claimed.  Hydrogalvanism  by  this  instrument 
will  not  replace  the  direct  electric  current  applied  through 
metallic  electrodes.  The  hydrogalvanism  in  geni to- urinary 
surgery  wrongly  applied  by  the  tyro  in  electricity  may  do 
harm,  but  scientifically  conducted  it  is  useful,  and  in  many 
cases  paves  the  way  for  other  treatment  or  other  applications 
of  electricity. 

If  the  galvanic  battery  is  omitted,  the  same  apparatus  is  used 
for  the  irrigation  of  the  urethra  and  bladder.  For  the  urethra, 
it  can  be  applied  in  urethritis  and  gleet  In  diseases  of  the 
bladder,  it  acts  as  an  irrigator,  used  for  washing  out  and  dila- 
tation. In  cystitis,  hot  water  will  allay  the  pain  and  spasm. 
The  fluid  enters  the  bladder  by  the  siphon  action  and  gravita- 
tion, without  irritating  the  neck  of  the  bladder  or  urethra.  It 
the  glass  reservoir  is  lowered,  the  siphon's  action  will  reverse 
the  current  and  empty  the  bladder  of  any  fluid.  This  appa- 
ratus is  handy,  portable,  can  be  used  in  any  place  at  a  moment's 
notice,  and  for  these  reasons  is  superior  to  any  other  appliance 
arranged  for  a  similar  purpose. 

32.  Indifferent  Electrode. — Long  experience  has  taught 
us  the  advantages  of  a  t}iorough  understanding  of  the  com- 
position and  location  of  ele<!trode8.  Among  the  electrother- 
apeutic  appliances  used  by  physicians,  electrodes  occupy  a  very 
important  place.  On  the  construction  of  electrodes  depends 
the  current-strength  that  a  patient  can  tolerate  and,  therefore. 
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the  therapeutic  results  that  can  be  obtained.  We  desire  to 
call  your  attention  here  to  the  indifferent  electrode,  particularly 
when  that  electrode  is  made  positive. 

As  the  negative  pole  is  employed  in  the  treatment  of  atric- 
tures,  the  positive  pole  becomes  the  so-called  indifferent  pole. 
The  term  ' '  indifferent ' '  applied  to  the  inactive  pole  is  unfortu- 
nate, as  it  has  certainly  contributed  to  render  physicians 
negligent  both  as  to  the  nature  of  the  metallic  ba^e  and  the 
location  of  the  electrode.  The  nature  of  the  metallic  base  is 
not  important  when  the  indifferent  electrode  is  n^ative.  The 
conditions,  however,  are  entirely  changed  when  Jhe  n^ative 
pole  is  active  and  the  positive  is  indifferent 

33,  The  composition  and  location  of  the  indifferent  elec- 
trode should  be  given  every  care.  With  r^ard  to  the  composi- 
tion of  the  electrode,  two  factors  should  be  carefully  studied, 
namely,  (1)  the  nature  of  the  metallic  base  of  the  electrode; 
and  (2)  the  spongy  material  that  should  separate  the  metallic 
base  from  the  skin. 

As  a  protective  between  the  metallic  base  of  the  electrode  and 
the  skin,  about  sixty  layers  of  surgeon's  gauze,  as  recommended 
by  Dr.  J.  Bergoni^,  serve  admirably.  This  gauze  is  always  at 
hand;  it  is  easily  sterilized. and  always  acceptable  to  the  most 
fastidious  patient.  The  number  of  layers  and  dimensions  of 
the  gauze  will  be  determined  by  the  current^strength  employed. 
The  nature  of  the  metallic  base  is  of  the  utmost  importance 
and  demands  careful  study.  If,  for  example,  the  metallic  base 
is  copper  and  the  surgeon's  gauze  is  saturated  with  a  sloution 
of  sodium  bicarbonate,  on  closing  the  circuit  there  is  at  once 
formed  the  oxid  and  carbonate  of  copper.  These  products  of 
electrolysis  are  extremely  bad  conductors.  A  small  piece  of 
copper  used  as  the  base  of  an  electrode  offers  10  or  15  ohms 
resistance,  but  when  covered  with  oxids  and  carbonates  of 
copper,  the  resistance  at  once  increases  to  thousands  of  ohms. 

The  best  metal  to  use  as  the  base  of  the  electrode  is  plati- 
num, but  the  price  of  this  metal  excludes  its  uso.  The  next 
best  metal  is  aluminum.  This  metal  is  cheap  and  it  is  exten- 
sively  used  in  commerce  today.     Next  to    aluminum  aa  a 
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metallic  base  comes  block  tin;  then,  nickel,  copper,  braes,  and 
zinc*  We  therefore  recommend  that  either  aluminum  or 
block  tin  be  used  aa  the  metallic  base  of  the  electrode  when  the 
positive  pole  is  made  indifferent,  and  that  the  protection 
between  the  metal  and  the  skin  be  composechof  sixty  layers  of 
surgeon's  gauze.  By  using  these  metals  as  the  base  of  the 
positiTe  indiiTerent  electrode,  eschars  may  he  prevented  and  the 
current  will  be  less  painful  on  account  of  diminished  voltage. 


KliBCTROCATJTERT  AUTD  ELECTRO -ILLUMINATION 

34.  The  current  used  for  electrocautery^  as  well  as  for 
electro- illumination,  may  be  either  the  direct  or  alternating. 
The  electric  current  is  not  applied  direct  as  a  therapeutic 
measure,  but  used  to  heat  a  wire  or  light  a  lamp;  it  is  only  an 
accessory  means  of  diagnosis  by  means  of  light  or  treatment  by 
means  of  cautery.  Electrocautery  is  an  improvement  on  former 
cautery  measures,  because  the  heat  used  can  be  regulated  and 
kept  heated  to  the  same  d^ree. 

For  electrocautery  we  may  use:  (1)  plunge  batteries,  two 
elements  and  one  acid,  which  are  primary  batteries;  (2) 
secondary,  or  storage,  batteries;  (3)  dynamo?;  (4)  the  streets 
current  by  adaptors  or  controllers. 

The  prime  object  in  using  an  electric  current  for  cautery  pur- 
poses is  to  generate  heat,  to  keep  the  cautory-blade  or  cautery- 
loop  at  the  required  degree  of  incandescence.  We  need  from 
7  to  50  amperes  of  current  for  heating  a  burner  or  wire,  according 
to  the  size  and  material  of  the  burner  employed.  A  rheostat 
to  r^ulate  the  heat  wanted  and  to  maintain  such  is  absolutely 
necessary.  One  good  battery  with  a  rheostat  to  regulate  the 
strength  of  the  current  is  sufficient  for  all  kinds  ol  work.  An 
ammeter  is  sometimes  necessary,  as  in  the  Bottini  operation. 

35.  The  galvanic  battery  that  we  have  considered  for  the 
medical  and  surgical  applications  cannot  be  used  for  cautery- 
work,  as  it  will  not  heat  sufficiently  any  burner  of  a  good  size. 
For  cautery,   the  battery   must   be  constructed  for  quantity; 

*I>r.  H.  B.rdier,  "ArchiveB  D'KWtriciU'  M^icale,"  October,  1901. 
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therefore,  it  must  have  large  plates  and  few  elements  vrith  only 
a  slight  internal  resistance.  The  external  burner  should  be  the 
point  of  highest  resistance  in  the  circuit,  since  it  is  here  that 
the  heat  must  be  developed.  Therefore,  all  parta  composing  the 
external  circuit  are  made  of  lai^e  size,  so  that  they  may  off^r  as 
little  resistanre  as  possible.  These  external  parts  are  the  con- 
nections, cords,  handle,  burner,  or  loop  wire,  ^craseur,  etc. 

36.  All  primary  batteries  have  the  disadvantage  of  polari- 
zation; the  heat  first  generated  cannot  b&maintained  and  will 
grow  less  in  time.  In  some  operations,  the  same  degree  of 
heat  must  be  maintained  for  10  to  20  minutes  and  even  longer. 
To  prevent  the  polarization,  the  fluid  in  contact  with  the 
elements  must  be  displaced  constantly,  so  that  the  gases  and 
other  ions  which  may  accumulate  on  the  plates  are  washed  off, 
and  a  new  part  of  fluid  comes  in  contact  with  the  plates  to 
replace  the  used  and  weakened  fluid.  This  is  done  in  several 
ways:  either  by  moving  the  plates  by  rocking  in  a  to-and-fro 
motion  or  by  a  kind  of  a  scraper  that  operates  like  a  pump 
running  up  and  down,  thereby  scraping  the  elements  clean  and 
also  replacing  the  fluids.  All  modem  cells  use  chemical  means 
to  prevent  polarization. 

37.  Dynamo  circuits  are  often  a  convenient  source  of  electric 
energy,  and  when  the  supply  can  be  olitained  from  this  source 
all  the  annoyances  that  may  arise  in  the  use  of  other  means  are 
avoided.  However,  the  question  arises  whether  this  way  is 
economical  or  safe,  both  being  very  important.  (See  Art.  40, 
Eaenlial  Apparatus.)  Adapters,  or  controllers,  have  been  used 
with  the  street-current  There  are  many  different  varieties 
manufactured.  While  the  street-current  ie  very  convenient  tor 
office  use,  there  is  always  a  question  if  it  is  safe  to  use  and  if 
the  storage-battery  is  not  the  cheaper. 

38.  Advantages  of  Electrocantery. — Electrocautery 
has  many  superior  advantages,  among  which  we  mention  the 
following:  (1)  The  avoidance  of  hemorrhage,  primary  or 
secondary.  (2)  Exemption  from  Bepsis  and  its  dangerous 
complications.  (3)  Its  germicidal  effects  on  deep-seated  tissues 
far  beyond  the  cauterized  surface,  as  in  cancerous  infiltrations: 
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(4)  The  power  of  controlling  and  limiting  its  field  of  action  in 
delicate  and  out-of-the-way  cavities  and  parte.  (5)  Unlike 
other  forms  of  actual  cautery,  it  is  free  from  the  destructive 
effects  of  radiated  heat  on  adjacent  healthy  structures.  (6)  It 
ie  the  only  means  known  by  which  a  continuously  heated  wire 
may  be  made  to  surround  and  remove  tumors  or  to  destroy 
pyogenic  membranes  of  fistulous  canals. 

,      ILLUMINATION 

39.  The  illumination  of  cavities  in  the  body,  particularly 
for  a  satisfactory  ocular  inspection,  has  difficulties;  in  fact  it  has 
BO  many  uncertainties  that  some  operators  have  returned  to  the 
old  methods  of  reflecting  light,  either  sunlight  or  artificial,  by 
a  mirror.  The  difficulties  to  overcome  are  principally:  (I) 
The  accurate  adjustment  of  the  focus  of  the  optical  part,  as  any 
alteration  in  the  distances,  will  disturb  the  clearness  of  vision. 
(2)  The  burner,  which  transmits  the  light,  is  another  source  of 
irritation,  as  a  direct  burner  Ughts  both  ways  and  blinds  the 
operator,  and  any  transmission  by  reflection  weakens  the  light 
at  each  angle. 

40.  Source  of  Llg^ht. — Storage-batteries  are  good,  but  are 
rather  heavy  for  portable  uses,  and  need  great  care  to  keep  them 
in  repair  and  well  charged.  Plunge- batteries  polarize  and  thereby 
are  uncertain  iu  action.  The  best  light  is  at  the  end  of  the  tube 
at  or  near  the  cavity  to  be  examined,  if  it  can  be  protected 
sufficiently,  so  that  the  instruments  used  do  not  interfere  with 
the  burner.  If  email  lamps  needing  only  a  low  current  of 
amperi^e  are  employed,  dry  cells  may  be  used,  which  will 
make  the  apparatus  more  portable. 

41.  An  Improved  Cystoscope. — "A  New  Cystoscope 
for  the -Simultaneous  Catheterization  of  Both  Ureters,  and  for 
Double-Current  Irrigation  of  the  Bladder, "  by  Frederic  Bierhoff, 
M.  D.,  New  York  City.  This  is  an  instrument  designed  to 
facilitate  the  catheterization  of  both  ureters  during  the  one 
eitting,  and  to  leave  them  a  <lemeuTe.  It  is  a  modification  of  the 
Nitze-Albarran  single  ureter-catheter  cystoscope.  The  modifi- 
cation consists  in  the  use  of  two  separate  tubes  to  convey  the 
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ureter-catheters,  and  tno  knee-mechanisms,  controlled  by  the 
same  screw,  to  allow  the  curvature  ot  the  catheter,  the  whole 
being  in  one  movable  sheath,  which  surrounds  the  shaft  of  the 
cystoecope,  Fig.  6.     The  method  of  use  is  as  follows:     A  black 


ureter- catheter  is  inserted  into  the  cannula  on  the  operator's 
left  hand  and  a  brown  one  into  the  right.  The  instrument 
is  then  inserted  in  the  same  manner  as  the  old  cystoscope  and 
one  of  the  ureters  sought  for  and  catheterized  (the  catheter 
being  inserted  about  4  to  5  centimeters  into  the  ureter).     The 


^^ 


knees  are  then  turned  down  again  and  the  other  ureter  located. 
During  this  latter  procedure  the  first  catheter  moves  out  of  the 
6eld  of  vision  and  may  be  entirely  disregarded  by  the  operator. 
The  second  ureter  is  now  catheterized,  the  knees  again  turned 
down,   and  the  instrument  turned  so  that  the  operator  may 


aseni^  himself  before  withdrawing  it  that  both  catheters  axe  in 
situ  (see  Fig.  7).  The  lamp  is  then  extinguished  and  allowed 
to  cool,  and  the  cystoscope  turned  upwards  within  the  cathe- 
terizing  portion,  so  that  the  beak  pointB  toward  the  middle  line 
of  the  abdomen  (Fig.  8),  the  catheterizing  portion  meanwhile 
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being  held,  and  continuing  to  point,  downwards.  The  instru- 
ment ia  then  slowly  withdrawn,  ito  removal  being  compensated 
for  by  a  gradual  insertion  of  more  of  the  catheters  into  the 
cannulEe.  When  the  knees  of  the  instrument  and  the  catheters  " 
appear  at  the  meatus,  the  catheters  are  held  at  the  urethral 
orifice  with  one  hand  and  the  cystoscope  steadily  witlidrawn 
with  the  other.  In  the  course  of  the  operation  the  black 
catheter  will  enter  the  left  ureter,  and  the  brown  one  will  enter 
the  right.  It  will  then  be  an  easy  matter  to  collect  the  separate 
urines  and  distinguish  that  flowing  from  each  kidney. 

Should  the  fluid  become  turbid  during  the  operation,  the 
catheters  and  screw-caps  on  the  cannulie  may  be  removed,  the 
stop-cocks  and  rubber  tubes  inserted  into  the  cannulfe,  and 
the  double-current  irrigator  employed  before  again  refilling  the 


c^ 


a 


i^S^ 
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bladder,  the  instrument  remaining  in  situ.     This  instrument 
retains  the  size  of  the  old  single  instrument  of  Nitze-Albarran 

(average  23  Charri^re). 

42.  Other  examinations  for  diagnostic  purposes  are  made 
by  exploring  the  bladder  with  a  bougie  il  bouU,  or  sound,  and 
by  injection  or  irrigations  of  the  bladder,  in  order  to  find  the 
capacity  of  the  viscus,  the  state  of  the  walls,  its  mucous  linings, 
abnormal  contractions,  and  the  sensibility  of  the  patient. 

The  systematic  handling  of  the  cystoscope  to  gain  a  concise 
knowledge  of  the  topograi>hy  of  the  bladder  can  only  be 
acquired  by  extensive  practice.     Obstructions  to  the  view  may 
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occur,  moBtly  by  blood  or  pus  covering  the  mirror,  but  an 
improvement  bag  been  made  to  wash  away  Ruch  impedimente 
with  a  stream  ot  water.  The  cystoscope  requircB  a  current  of 
7  volte  in  order  to  have  a  good  light. 

43.  The  Ilrethroscope,  or  Endoscope. — The  urethro- 
scope, or  endoscope,  for  examining  and  treating  the  urethra 
and  even  the  prostate,  is  perhajts  the  most  important  inatru- 
ment  in  electric  lighting.  Fig.  9  illustrates  an  improved  form 
of  the  urethroscope.  For  a  description  of  this  urethroscope, 
see  Art  40,  Physics  of  Light  and  Cautery. 


FARADIC    CtTRRENT 

44.  The  faradic  current  is  a  designation  used  in  electro- 
therapeutics for  the  alternating  induced  current  of  compara- 
tively high  electromotive  force,  such  as  is  given  by  an 
induction-coil  or  a  magneto-generator.  There  afe  primary 
and  secondary  (induced)  currents.  The  secondary  is  an  alter- 
nating current,  one  that  goes  in  opposite  directions  at  each 
make  and  break  of  the  circuit,  which  makes  it  impossible  to 
measure  the  electromotive  force  with  meters  described  before 
and  used  to  measure  the  constant  current. 

45.  The  phyaiohgiccU  action  of  this  current  18  particularly 
stimulating  and  tonic,  general  and  local.  It  is  a  stimulus  to 
the  contractile  tissues,  both  directly  and  through  their  motor 
nerves,  partly  by  its  sensorj'  nerves,  and  in  a  reflex  manner 
through  the  vasomotor  system,  producing  increased  vascular 
activity  in  the  parts  it  reaches.  This  current  is  also  used  as 
an  alternative,  by  producing  an  excitation  of  the  motor  and 
sensory  ner^'es,  acting  quickly  on  the  cutaneous  nerves,  and 
exciting  reflex  action.  There  are  ust'S  of  this  current  in  genito- 
urinary diseases,  particularly  as  a  general  tonic  and  controlling 
the  spasmodic  actions  of  certain  organs.  Constant  improve- 
ments of  the  instruments  in  great  variety  will  make  the  employ- 
ment ot  it  more  frequent.  The  high-tension  current  has  been 
much  improved  and  is  now  often  used  with  good  eSects. 
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SINUSOmAI.    CURRENT 

46.  D'Areonval  introduced  the  eimiwidal  current  into  elec- 
trotherapeutics ill  1893.  The  apparatus  from  which  the 
sinusoidal  current  is  derived  is  growing  steadily  in  favor. 
The  simplicity  of  this  apparatus  and  the  ease  with  which  it 
is  mauipulated  account  in  some  measure  for  its  growing  popu- 
larity. The  real  cause,  however,  for  its  widespread  use  is  it£ 
wonderful  influence  over  the  symptom  pain  and  its  capacity  to 
modify  the  nutritive  processes  of  animal  life.  The  sinusoidal 
current  has  a  direct  action  on  the  nervous  system  of  vegetative 
life — on  the  great  sympathetic,  independent  of  its  action  on 
the  neuromuscular  system. 

With  low  frequencies  applied  to  motor  points,  the  sinusoidal 
current  produces  energetic,  undulating,  painless  contractions. 


ainiitoiital  Appnratiit  fur  AUrrnnlina  Cvrrenl 

With  high  frequencies,  t^'tanic  contraction  is  produced,  which 
luckB,  however,  the  cramp-like  sensation  caused  hy  the  galvanic 
and  taradic  currents.  Doth  as  an  excitant  and  sedative  to 
contractile  tissucR,  sinusoidal  currents  have  a  wide  range  of  use, 

47.  Method  of  Application. — The  electric  hath  is  a 
very  satiftiictory  means  of  administering  the  sinusoidal  current. 
For  a  desicription  of  this  hath  and  its  accpssory  apparatus,  see 
Ph/ahhi/i/  of  Altenuding  Currents  and  Hi/dro- Electric  Methods. 

A   healthy  individual   placed   in   a   bath   through  which  a 
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sinusoidal  current  is  passing  will  firet.  observe  a  mild  general 
tetanization  of  all  the  muscles  of  the  Ixxly.  A  general  sensation 
of  h«ing  lilt/.'il  from  the  water  ia  experienced.  This  action  of 
the  cum'nt  is  followed  by  increafled  respiratory  capacity,  the 
absorption  of  oxygen  by  the  blood- corpusclee  being  increased 


20  per  cent.  In  chronic  congestion  of  tlio  different  organs  of 
the  body,  a  marked  diminution  of  their  size  is  olisiTvcd  after  a 
course  of  sinusoidal  baths.  The  importance  of  this  action  in 
cardiac  and  lu'patio  conditions  is  obvious.  The  secretion  of 
urine  is  also  considerably  incnMsed.  The  current  serves  to 
Btiniulate  the  muscles  of  the  peripheral  capillaries,  which  are 
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paretic  from  disteneion.  This  ener^  imparted  t«  the  peripheral 
circulation  gives  new  vigor  and  tone  ta  the  central  organ  of 
circulation. 

The  genito-urinary  surgeon  will  find  in  this  current  a  reliable 
therapeutic  agent  in  various  patholc^cal  conditions  that  are 
very  common  in  his  routine  practice. 

48.  Sinusoidal  Apparatus. — For  physicians  who  have 
the  altemaUng  current  in  their  oflice,  a  very  efficient  sinusoidal 
apparatus  has  been  arranged  in  the  following  manner  hy 
Gautier  et  Larat:     The  current  is  taken  directly  from  a  110-volt 


alternating  current  with  a  30-candlep6wer  lamp  interposed  as  a 
reeistaDce.  The  current  is  then  conducted  directly  from  the 
lamp  to  the  primary  of  an  induction-coil.  The  current  used 
in  the  bath  is  taken  from  a  secondary  coil  constructed  on  the 
Dubois- Reymond  type,  Fig.  10.  In  this  arrangement  the  fre- 
quency of  the  street-current  cannot  be  changni.  The  current- 
strength  is  r(^ulated  by  the  d^ree  in  whidi  the  secondary  coil 
overlaps  the  primary.  The  Keniielly  sinusoidal  apparatus  is 
very  convenient  and  serviceable,  Fig,  11.  For  its  use  the  110- 
volt  direct  current  is  recjuired.  Another  sinusoidal  apparatus 
now  in  very  general  use  is  manufactured  by  the  Mcintosh  Bat- 
tery and  Optical  Company,  Fig.  12. 
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40.  The  general  bath,  oa  a  meane  of  aJmiiiiBtering  the 
Binusoidal  current,  necessitates  disrobing.  This  is  somewbat 
inconvenient  and  requires  sonae  time.  A  very  efficient  and  con- 
venient substitute  for  the  general  bath  is  the  bath  with  four 
electrodes,  as  illustrated  in  Fig.  13.  The  patient  is  placed  in  a 
chair,  the  seat  of  which  may  be  adjusted  to  suit  the  size  of  the 
patient.     There  are  four  separate  cells,  one  for  each  of  the  arms 


TV  nuT-Odled  EUflTie  Bath  bg  Dottar  Selmit 

atifl  legs,  each  having  two  electrodes.  The  conductors  a,  b,  e,  d 
from  each  of  the  cells  are  connected  to  separate  plates  /,  //,  ///, 
71' on  the  switchboard  S,  shown  enlarged  in  Fig.  15.  Each  of 
these  plates  may  be  connected  cither  with  the  positive  strip  A 
or  the  n^ativc  strip  B,  the  first  being  connected  with  the  posi- 
tive conductor  ji  and  the  latter  with  the  negative  conductor  n. 
For  the  purpose  of  making  thewe  connections,  the  switchboard 
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is  provided  with  the  holes  t,,  ft,,  r„  d,  and  a^  fi„  c,,  r/,  into  which 
any  of  the  plugs  P„  P„  P„  P^  may  he  inserted.     As  shown  in 


the  illustrations,  the  plug  P,  connects  the  plate  /  with  the  posi- 
tive strip  A  and  plugs  P„  P„  P^  connect  the  plates  //,  ///,  IV 
with  the  negative  strip  B.  These  four  plugs  may  be  rearranged 
to  suit  any  requirement. 
Fig.  14  shows  the  direc- 
tion taken  by  the  cur- 
rent, according  to  the 
disposition  of  the  cur- 
rent-terminals. The  elec- 
trodes used  in  applying 
the  faradic  current  serve 
also  in  the  therapeutic 
usee  of  sinusoidal  cur- 
rente.  Enclofic  a  bipolar 
vaginal  electrode  in  the 
palm  of  the  hand,  and,  with  the  sinusoidal  current  of  high 
frequency,  observe  the  cfficts  produced  as  the  currentr strength 
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increases  to  the  point  of  toleration.  'I'hia  experiment  will 
suggest  many  therapeutic  usee  of  the  sinusoidal  current  in  the 
painful  and  congeeted  conditions  of  the  genito-urinary  tract. 


STATIC    CURRENTS 

50.  "The  year's  fashionable  drugs  come  and  fade  like  a 
line  of  specters,  hut  the  electrostatic  machine  stays  with  us."* 
The  history  of  electrotherapeutics  of  the  static  machine  may'be 
divided  into  two  periods:  (1)  the  period  of  the  spark,  from 
1734  to  1880;  (2)  the  period  of  the  spark  and  spark-gap  cur- 
rents, from  1880  to  the  present  date.  The  spark-gap  currents 
are  now  generally  known  as  Morton  currents,  having  been 
originated  and  described  by  liiin  in  a  aeries  of  articles  appear- 
ing at  various  dales  and  in  different  journals  from  1880  to  the 
present  time. 

A  striking  fact  that  we  have  veriBed  by  extended  observation 
is  that  when  a  physician  has  once  acquired  a  working  knowl- 
edge of  a  good  static  machine  he  continues  to  use  that  machine 
year  after  year  with  increasing  benefit  to  hie  patients  and  con- 
stant satisfaction  to  himself.  The  thought  of  discarding  it  or 
procuring  a  sul>stitute  for  it  never  occurs  to  him.  He  uses  it 
with  a  feeling  of  certainty  bom  of  observali<m  and  experience, 
and  he  awaits  the  results  of  its  action  in  the  same  security  as 
he  does  those  of  quinin  in  malaria  or  mercury  in  lues.  For 
information  on  this  subject,  we  refer  our  students  to  Teckni/jue 
and  Phyghlogy  of  Static  Currents. 

The  eHicieiicy  of  a  static  machine  will  depend  a  great  deal  on 
the  attention  devoted  to  it.  It  does  not  require  much  care,  but 
what  it  does  require  must  not  be  neglected.  A  few  minutes 
daily,  a  general  overhauling  once  a  year,  with  attention  every 
month  or  two  to  the  chemical  in  the  case,  will  kei'p  a  static 
machine  in  first-class  order  and  always  ready  to  generate 
a  current 

51.  Doctor  Snow  ukcs  the  wave-current,  particularly  in 
two  diseases,  as  follows: 

"Impotency,   or  sexual    neurasthenia,   on    account   of    its 

•W.  J.  Morton,  M.  D.,  New  York  Medical  Record,  IX-cember  9,  ISW. 
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association  with  hypochondria,  is  favorably  influenced  by  the 
psychical  effects  of  the  wave-current.  The  local  vibratory 
action  of  a  strong  current  applied  in  the  rectum  may  often 
be  felt  to  the  end  of  the  penis.  Tliis  administration  should 
be  continued  for  at  least  20  minutes  and  may  be  followed 
by  application  of  sparks  to  the  perineum  and  friction  sparks 
to  the  peniB  if  the  case  demands  it.  The  tonic  nutritional 
effects  of  the  treatment  is  certainly  one  of  which  the  physician 
can  conscientiously  make  much  to  the  patient  and  either  cure 
him  by  suggestion  or  the  physical  effect  of  the  current,  or  both. 

"In  the  treatment  of  prostatitis,  acute  or  chronic,  the  idea 
of  suggestive  therapeutics  fails,  but  the  results  of  the  wave- 
current  administrations  in  these  cases  is  triumphant  indeed. 
The  application  should  be  made  by  electrode  about  5  inches 
in  length  and  ^  inch  in  diameter,  being  concave  on  the  anterior 
surface  to  conform  to  the  convexity  of  the  prostate  gland.  The 
length  will  be  8Uf!icient  to  reach  the  seminal  vesicles  and 
include  them  in  the  administration. 

"The  spark-gap  in  these  cases  should  be  r^ulated  as  tn  all 
painful  and  inflammatory  conditions — gradually  increased  as 
tolerance  permits.  The  tolerance  of  the  current  in  this  r^ion 
should  allow  the  use  of  a  spark-gap  of  from  6  to  12  inches 
before  the  close  of  each  administration. 

"The  effects  on  the  local  condition  are  to  promptly  relieve 
all  symptoms  of  congestion,  pressure,  and  irritation.  As  a 
rule,  these  cases  of  neurasthenia  need  no  other  treatment,  and 
are  relieved  of  the  nervous  condition  immediately  on  the 
institution  of  treatment.  The  imjKttence  arising  from  sexual 
neurasthenia,  in  which  there  is  lowered  cellular  vibrations  for 
which  strychnin  and  like  remedies  are  prescribed,  is  greatly 
benefited  by  the  administration  of  heavy  sparks  down  the 
Bpine,  and  particularly  in  the  region  of  the  center  controlling 
these  organs.  This  treatment  should  also  be  supplemented 
by  sparks  applied  to  the  muscular  system,  generally  for  its 
beneficial  effecte  in  metabolic  processes  and  for  its  inrigorating 
effects  on  the  nervous  system  generally.  It  is  a  fact  that  heavy 
sparks  applied  over  any  of  the  organs  have  the  power  to  modify 
the  function  of  the  organ." 


:vGoogIc 


§19  GENITO-llRlNARY  I>ISEASES 


STRICTURES 

52.  All  /ArietuTea,  no  matter  in  what  part  o(  the  body  they 
occur,  are  obstructions  or  a  narrowing  of  the  caliber  of  the  part 
caused  by  pathological  formations  of  new  tissue-elements.  These 
pathological  conditions  may  be  within  the  caliber  or  outaide 
surrounding  it.  Such  formations  take  up  a  certain  space  and 
encroach  on  the  walla,  preaaing  from  the  circumference,  thereby 
diminishing  the  caliber,  or  lumen,  of  the  part  affected.  These 
structures  are  generally  of  a  fibroid  nature;  but  they  may  also 
be  plastic  bands  passing  from  one  wall  to  the  other.  Surgeons 
use  different  means  in  the  treatment  of  this  obstruction,  which 
in  many — we  may  say  in  most — cases  do  not  cure  the  patient, 
because  the  new  patholc^ical  formation  is  not  removed.  We 
depend  entirely  on  the  absorption  of  this  pathological  formation 
by  electrolyab  for  a  sure  cure. 

The  chemical  action  of  electrolysis  causing  the  absorption  of 
proUferated  cell-elements  is  baaed  on  well-known  principles  of 
electrophyaics,  and  its  action  is  similar  in  all  cases.  But  this 
action  is  so  little  known  by  the  medical  profession  and  is  of 
such  paramount  importJince  that  a  chapter  giving  in  detail  the 
action  of  electrolysis  is  inserted  here  that  the  student  may 
become  familiar  with  this  important  subject. 

ELECTROLYSIS 
63.  Deftnltlon. — Electrolym  is  the  decomposition  of  a 
compound  body  in  solution  by  an  electric  current — a  chemical 
decomposition.  The  body  to  be  decomposed  must  be  a  con- 
ductor and  possess  certain  elements  to  be  an  electrolyte,  and  as 
a  compound  body,  must  contain  water  and  a  salt.  Acting  in 
conjunction  with  this  chemical  action  of  electrolysis  is  that  of 
aUaphore^,  which  by  some  authors  is  considered  an  important 
factor  in  electrolysis.  The  explanation  lies  in  the  direction  of 
the  current,  between  the  elements  from  zinc  to  carbon,  of  the 
galvanic  battery,  or  the  current  from  electronegative  to  electro- 
positive. In  the  external  current,  between  the  anode  and  the 
cathode,  the  direction  of  the  current  is  directly  opposite,  and 
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the  particles  of   the  fluid  gather  at  the  electroD^ative  pole, 
which  is  the  cathode. 

54.  The  action  of  cataphoreeis  is  explained  minutely  by 
the  following  facts :  The  electrode  connected  with  the  positive 
pole  of  the  battery  is  called  the  anode,  and  the  one  with  the 
n^ative  pole  is  called  the  cathode.  The  decomposition  of  the 
electrolyte  is  the  splitting  up  of  \\s  molecules  into  their  elements 
or  atoms,  which  are  called  tons;  hence,  aniont  appear  at  the 
positive,  and  cations  at  the  u^ative,  pole.  The  ions  may  be 
single  atoms  of  an  element  or  molecules.  Nicholson  and 
Carlisle  discovered  this  process  of  electrical  decomposition  in 
the  year  1800,  and  electrolyzed  water  into  oxygen  and  hydro- 
gen; therefore,  the  theory  is  not  new,  and  can  be  found  in  any 
textbook  on  elementary  physics  and  chemistry. 

55.  Pure  water  ia  not  decomposed  by  the  weak  currents  used 
in  electrotherapeutics,  but  this  difiiculty  is  readily  overcome  by 
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adding  lo  the  water  a  salt,  thereby  making  a  compound,  which 
is  a  better  electrolyte,  as  it  is  more  readily  decompoeed  into  its 
elementfl.  Common  table  salt  is  used  for  this  purpose,  but 
thechlorin  liberated  in  the  decomposition  tarnishes  the  positive 
electrode;  hence,  bicarbonate  of  soda  is  preferable,  and  a 
5-per-cent.  solution  is  about  right.  Fig.  16  will  better  explain 
the  action  of  the  electrolysis  inside  the  Iwittery  and  at  its  poles. 
The  molecules  are  arranged  so  that  the  oxygen  is  turned 
toward  the  positive  electrode  A  in  the  u|>per  line,  while  in  the 
lower  line  the  molecules  are  arranged  in  a  chain  across  the  liquid. 
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The  atom  of  oxygen  nearest  the  positive  electrode  is  thus  hl>er- 
ated  as  free  gas,  and  the  2  atoms  of  hydrogen  combine  with  the 
atom  of  oxygen  directed  to  it  in  the  next  molecule  and  form  a 
new  molecule.  This  action  extends  throughout  the  chain,  and, 
ultimately,  the  two  atoms  of  hydrogen  of  the  last  molecule, 
having  no  further  molecules  to  split  up,  are  liberated  as  free 
oxygen  gas  at  the  n^ative  pole  B.  It  is  clear,  therefore,  that 
the  accumulation  of  the  elements  of  the  electrolytes  so  decom- 
posed is  at  each  respective  pole,  which  is  polar.  From  experi- 
ments made,  it  is  certain  that  the  principal  action  of  electrolysis 
is  at  the  poles.  Hence,  it  is  necessary  to  test  the  poles  of  the 
battery  and  see  first  that  the  galvanic  battery  is  in  perfect 
working  order.  


"    OF    THE    POLES 

56.  The  action  of  the  poles  is  very  different  in  electrolysis; 
hence,  each  has  its  own  function.  The  positive  pole  attracts  the 
acids  and  the  oxygen  from  the  tissues,  and  coagulates  blood. 
The  negative  pole  attracts  the  alkalis  and  hydrogen,  and  coagu- 
lates albumen  and  causes  absorption.  Hence,  the  positive  pole 
acts  and  bums  like  an  acid,  which  is  not  only  exceedingly  pain- 
ful, but  may  leave  a  hard,  resilient  cicatrix.  On  the  other 
hand,  the  n^ative  pole  acts  more  like  a  caustic  alkali,  which 
does  not  hurt  so  severely  during  the  application,  and  leaves,  it 
carried  to  excess,  a  cicatrix  that  is  soft  and  retractile.  From 
this,  it  is  evident  that  for  the  immediate  destruction  of  tumors 
and  for  strictures  the  negative  pole  should  l)e  selected.  Elec- 
trolysis requires  the  presence  of  water,  and  that  you  will  find  in 
every  tissue  in  the  human  system. 

As  it  is  most  important  to  distinguish  the  poles,  and  as  we  can- 
not trust  to  the  marks  of  the  instrument-maker,  we  must  always 
ascertain  which  is  the  positive,  and  which  the  negative,  pole. 

TBST8    FOK    THE    IDBNTITT    OF    EACrll    POLE 

57.  We  have  five  principal  tests  for  the  identity  of  each 
pole:  (1)  The  water  test;  (2)  the  meat  test;  (3)  the  decomposi- 
tion of  a  salt;  (4)  t€8t  by  galvanoscopc;  and  (_o)  by  the  polarity 
diatinguiaber. 
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1,  Water  Test. — The  aimpleet  and  best  method  is  the  experi- 
ment that  we  make  (or  testing  the  batteiy.  Immerse  two 
electrodes  in  the  form  of  platinum  needles  in  water,  and  you 
will  see  the  hydrogen  at  the  negative  pole,  which  shows  itself  in 
distinct  bubbles,  like  pearls,  around  and  above  the  needle, 
sparkling  almost  like  carbonic  acid  in  an  effervescence. 

2.  Meat  Test. — The  poles  of  the  Imttery  in  the  shape  of  two 
needles  (platinum  are  best)  are  inserted  in  a  piece  of  raw  fresh 
meat.  After  the  electrolytic  action  has  been  allowed  to  take 
place  for  awhile,  the  difTerenco  in  pole-action  can  readily  be 
observed.  Even  the  application  of  5  seconds  shows  an  effect. 
Five  milliamperea  of  current  shows  different  decompositionB  in 
5, 10,  and  20  minutes.  The  positive  pole  has  made  the  me^t  black 
around  it — almost  charred  and  destroyed  it — while  at  the 
negative  pole  the  color  is  different,  being  nearly  white,  and 
bubbles  of  the  hydrogen  also  appear  like  a  white  troth.  While 
electrolysis  is  in  active  operation  a  hissing  sound  is  heard  at  the 
negative  pole,  and  the  positive  is  noiseless,  blackens  the  meat, 
and  litmus  paper  applied  to  it  shows,  by  its  red  color,  an  acid 
reaction. 

Another  phenomenon  is  the  tenacity  of  the  positive  needle  to 
the  piece  of  meat.  The  needle  at  this  pole  is  firmly  adherent 
to  the  meat  and  can  be  removed  only  by  rising  force,  tearing 
away  some  of  the  production  of  electrolysis.  This  is  very 
important  for  the  operation,  as  the  cloRure  of  blood-vessels  will 
be  reopened  again  by  a  forcible  removal  of  the  needle.  The 
needle,  or  electrode,  at  the  negative  pole  is  so  loose  that  it  will 
drop  out  by  gravity,  which  is  anolher  jiroqf  of  the  absorbent  action 
at  the  negative  j>ole. 

A  piece  of  fresh  meat  still  contains  water  enough  to  be  an 
electrolyte,  while  the  living  l>ody  in  which  the  circulation  is 
active,  is  better.     A  dried-up  piece  of  meat  is  no  electrolyte. 

PRAfTiCAL  Experiments. — We  have  made  on  pieces  of  meat 
and  pathological  specimens,  particularly  with  carcinoma,  the 
following  experiments; 

(«)  Into  a  piece  of  raw  fresh  pork  two  large  platinum 
needles  were  inserted,  at  a  distance  of  3  inches.  The  current 
from  a  galvanic  battery  of  thirty-five  cells  was  allowed  to  pass 
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for  15  minutee,  after  which  time  the  meat  between  and 
aronnd  the  needles  was  thoroughly  changed  into  a  soft  pulp. 
A  weaker  current  caused  changes  accordingly;  the  current  of 
five  cells  produced  distinct  effects  in  5  seconds,  twenty  cells 
in  1  second. 

(b)  Into  a  piece  of  meat  containing  a  bone  in  its  center,  the 
needles  were  inserted  at  a  distance  of  2^  inches  from  each  other. 
One  lar^e  platinum  needle  was  then  connected  with  the  ]>ositive 
pole,  while  two  small  steel  needles  were  connected  with  the 
negative  pole.  These  needles  were  inserted  close  to  the  bone, 
and  one  directly  into  the  bone-cells.  The  galvanic  current  of 
thirty-five  cells,  in  15  minutes,  produced  changes  in  the  entire 
tissues,  so  that  even  the  bone  around  one  negative  nee<lle  was 
entirely  destroyed.  Moritz  Meyer,  of  Berlin,  has  electrolyzed 
with  perfect  success  the  bony  tumor  of  a  boy's  forearm,  but 
needed  for  it  118  s^nces. 

3.  Decomptmlion  of  a  Sail. — If,  for  inslance,  a  solution  of 
iodid  of  potassium  be  subjected  to  electrolysis,  one  equivalent 
of  hydrate  of  potassium  wilt  be  liberated  at  the  negative  pole, 


showing  that  the  potassium  liberated  from  combination  with 
the  iodin  has  combined  with  some  of  the  surrounding  water. 
This  can  be  illustrated  by  simply  holding  both  poles  in  the 
solution  while  the  galvanic  battery  is  in  action,  or  better  in  a 
U-shaped  vessel. 

This  experiment,  however,  la  more  strikingly  demonstrative 
and  original  when  made  in  the  following  manner:  Two  small 
glass  vials  are  filled  with  a  solution  of  iodid  of  potassium. 
The  bottoms  of  the  vials  are  substituted  by  pieces  of  [jig's  bhdder, 
the  necks  are  then  stopped  by  corks,  through  which  platinum 
wires  mn,  one  end  of  each  being  immersed  in  the  solution  and, 
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the  other  attached  to  a  pole  of  the  galvanic  battery.  Both  viala 
80  closed  are  placed  in  a  dish  of  water;  they  are  6  inches  distant 
from  each  other.  There  is  no  communication  between  them 
except  the  water,  and  as  long  as  the  battery  is  at  zero,  no  change 
takes  place  in  the  solution,  which  is  transparent  and  undis- 
turbed. A  change,  however,  takes  place  as  soon  as  the  battery 
begins  to  act  Only  six  cells  are  in  circuit,  and  almost  immedi- 
ately in  the  vial  connecte<l  with  the  positive  pole  streaks  of  yellow 
appear,  and  in  about  5  minutes  the  vial  contains  only  a  dark, 
yellow  fluid,  which  is  the  iodin  set  free  at  this  pole.  At  the 
negative  pole  the  contents  of  the  vial  remains  clear,  only 
bubbles  of  froth  welling  up.  This  is  the  hydn»gen  set  free 
from  the  water.  The  result  of  this  electrolysis  is  iodin, 
oxygen,  and  hydriodic  acid  at  the  positive  pole,  while  at  the 
negative  pole  we  find  hydrogen  and  polassium.  In  order, 
therefore,  to  introduce  iodin  into  the  tissues  from  a  solgtion 
of  potassiuifi  iodid,  it  is  first  necessary  to  decompose  the  potas- 
sium solution  by  means  of  positive  ele<itroIysis,  and  then  con- 
nect the  decomposed  solution  to  the  n^ative  pole,  making  the 
positive  pole  indifferent. 

It  this  same  experiment  is  tried  with  a  faradic  battery,  no 
change  whatever  takes  place  in  the  solution.  This  is  another 
proof  that  the  action  of  the  galvanic  current  is  widely  different 
from  that  of  the  faradic,  and  that  for  the  electrolysis  a  galvanic 
current  only  can  be  used. 

Any  compound  body  or  salt-solution  can  be  similarly  electro- 
lyzed  or  decomposed,  which  may  be  illustrated  as  follows:  In  a 
solution  of  sulfate  of  copper  the  positive  pole  will  attract  sul- 
furic acid  and  oxygen;  the  negative,  copper  and  hydrogen.  In 
a  chlorid-of-Bodium  solution,  chlorin  will  go  to  the  positive, 
and  sodium  to  the  negative,  pole,  etc. 

4.  Test  by  Gahanoxciype  [or  MiUiammeter'). — If  the  two  elec- 
trodes are  brought  in  contact  with  each  other,  the  needle  will 
deflect  toward  the  positive  pole. 

5.  Pdiirity  disi'mguisher  is  a  simple  and  practical  test.  It  is 
constructed  on  the  Oersted  principle,  that  the  magnetic  needle 
tends  to  assume  a  position  at  right  angles  to  the  dirct'tion  of  the 
electric  current.     This  small  instrument  shows  the  positive  pole 


jcbyGoogle 


§19  GENITO-URINARY  DISEASES  39 

by  the  appearance  of  the  red  color  in  the  fenestra  as  soon  as  the 
poles  are  held  in  contact  with  the  instrument. 

58.  Kon- conductors  are  chalk,  fat,  oil,  rubber,  dry  gases, 
and  a  multiplicity  of  other  substances.  Success,  therefore, 
depends  on  the  organic  quality,  form,  and  composition  of  the 
neoplasm  of  the  stricture.  Blood  and  muscular  tissues  are 
good  electrolytes;  hence,  strictures  readily  yield  to  the  electro- 
lytic treatment.  Fibrous  tissues  are  more  or  less  decomposed 
by  the  current,  and  that  in  proportion  to  the  elements  which 
enter  into  their  composition.  If  the  parts  to  l>e  acted  on  are 
devoid  of  water,  the  electrolytic  action  will  be  slow,  because 
water  or  moisture  is  necessary  and  forms  one  of  the  real  elements 
of  Bucceesful  decomposition.  Chalk  being  a  non-conductor,  it 
follows  that  calcareous  Strictures,  which  are  dry  and  brittle  in 
their  narrow  caliber,  will  not  yield  well,  if  at  all,  to  the  action 
of  the  electrolyeis. 

Having  become  acquainted  with  the  different  properties  of 
the  poles,  each  of  which  possesses  its  own  specific  powers, 
it  is  evident,  from  the  foregoing,  that  for  the  destruction  of 
strictures,  the  negative  pole  must  be  selected. 

59.  The  next  important  question  that  arises,  and  which  ia 
a  valuable  factor  for  successful  treatment,  is,  What  is  the  best 
material  to  be  used  on  the  negative  pole?  We  should  select 
hard  metals,  those  that  stand  in  no  danger  of  being  decomposed 
or  easily  oxidized;  hence,  platinum,  gold,  and  silver  are  best, 
hut  lead,  tin,  or  brass  do  well. 

The  specific  action  produced  by  electrolysis  in  the  treatment 
of  stricture  hag  received  different  names.  This  diversified 
nomenclature  has  produced  considerable  misunderstanding,  and 
time  has  done  little  to  remove  the  confusion  and  obscurity  in 
which  the  action  of  electrolysis  is  stitl  involved.  Dutrieux 
calls  it  electrochemical  cauterization.  Dittcl  names  it  a 
chemical  galvanocaustic.  It  Beems  that  all  who  have  written  and 
experimented  on  the  subject  mean  the  same  thing,  but  express 
it  differently.  This  diversity  in  the  nomenclature  has  pro- 
voked the  criticism  of  the  editor  of  that  special  department  in 
Virchow's  "  Yahresbericht. "     Dutrieux,  he  says,  depends  for 
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the  action  of  electrolysis  on  the  caiiBtic  effects  of  the  negative 
pole,  which  leaves  a  soft  and  less  retractile  cicatrix,  and 
wonders  that  Newman  relies  on  chemical  absorption  as  an 
effect  of  the  electrolytic  action. 

That  the  sanie  thing  is  meant,  is  evident  from  the  previous 
statement,  as  well  an  from  the  description  of  the  modus  oper- 
andi by  Mallez  and  Tripier,  who  lay  great  stress,  and  rely  on 
the  chemical  and  not  on  the  caustic  effect  that  would  result 
from  the  application  of  the  positive  pole  or  the  approximation 
ot  the  two  poles.  With  such  a  definition,  which  is  taken 
from  Mallez  and  Tripier,  why  the  French  surgeons  call  the 
action  "parlagatvano-caustique  chimique"  cannot  be  understood. 

60.  Next,  the  term  absorption  must  be  defined,  as  some 
may  object  to  it  as  not  definite  enough,  or  understanding  that 
it  pertains  only  to  the  action  of  locteals.  Webster's  definition 
of  absorption  is  as  follows:  "The  process  or  act  of  being  made 
passively  to  disappear  in  some  other  substance  through  molecu- 
lar or  other  invisible  means,  as  the  absorption  of  tight,  heat, 
electricity,  etc.,"  and  such  is  the  action  exactly,  as  we  will  see 
hereafter. 

The  negative  pole  acts  as  a  caustic  alkali.  If  increased 
tension  is  used,  it  will  destroy  tissue;  but  mildly  applied,  it 
acts  as  a  chemical  absorbent  on  the  altered  tissue  and  restores 
the  part  to  its  normal  condition.  No  one  would  think  of 
curing  a  stricture  by  cauterization.  The  history  of  that  treats 
ment  in  uterine  diseases  has  left  too  many  painful  remi- 
niscences. The  gynecologists  loudly  protest  against  a  treatment 
that  has  proved  so  mischievous  and  unfortunate  in  uterine 
diseases,  and  this  applies  equally  well  to  attempts  to  follow  it 
in  cases  of  stricture  of  the  urethra. 

STRICTURES  OF    THE  URBTHRA 

61.  The  praitive  statement  is  here  made  that  these  strictures 
will  be  radically  cured  by  electrolysis,  which  removes  the  patho- 
logical tissue  in  every  instance.  As  proof  of  this  statement  the 
following  statistics  are  introduced.  We  have  successfully  used 
this  method  of  electrolysis  in  the  treatment  of  urethral  strictures 
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in  more  than  2,000  cases,  which  is  not  a  large  number  for 
30  years'  active  service,  and  would  average  not  more  than  five 
caseB  per  month.  Eight  years  ago  we  published  a  compilation 
of  1,755  HuccesBful  cases  in  the  practice  of  fifty-four  different 
operators,*  mentioning  their  names  and  favorable  opinions  of 
the  said  method.  In  the  same  number  of  the  journal  in  which 
this  was  published  appeared  an  editorial  from  which  the  folloW' 
ingisquoted:  "The  statistics  accumulated  by  Doctor  Newman, 
if  all  were  reported,  would  cover  a  list  of  over  2,000  cases  of 
urethral  stricture  treated  by  the  electric  method.  In  the  face  of 
such  a  mass  of  positive  evidence,  one  is  tempted  to  explain  the 
dissent  existing  by  the  application  of  the  personal  equation. 
Still,  every  one  has  the  right  of  opinion  and  free  expression ;  and 
if  the  opponents  of  this  method  desire  it,  the  columns  of  the 
Times  and  Register  are  equally  at  their  service."  No  state- 
ments of  dissent  have  been  sent;  the  writer  gave  documentary 
evidence  for  everything  stated,  which  was  investigated  and  found 
correct  by  an  impartial  committee  of  the  American  Electrothera- 
peutic  Association,  who  reported  accordingly.  Many  of  these 
patients  have  been  kept  under  observation,  have  been  reexam- 
ined after  years,  and  no  relapse  followed.  Today,  after  an 
interval  of  25  years,  most  of  these  can  be  found  stating  that  they 
have  kept  well  without  having  had  a  relapse.  In  a  few 
instances  a  patient  returned  after  years  with  a  new  ailment, 
mostly  of  the  prostate  or  bladder,  but  never  had  a  stricture  in 
the  same  place,  which  had  been  cured  by  electrolysis.  During 
these  years  we  have  never  lost  a  patient  by  death  while  under 
treatment  for  a  stricture. 

Death,  however,  followed  in  every  instance  known  to  us  when 
a  patient  gave  up  the  electrolytic  treatment  by  ua  for  the  sake  of 
undei^ing  a  urethrotomy,  which  in  these  cases  was  never  per- 
formed by  us,  but  by  most  skilful  surgeons  of  unquestionable 
ability,  who  did  the  work  well.  The  operators  cannot  be 
blamed  for  the  fatal  result,  but  we  mustaccuse  the  system.  The 
causes  of  death  in  these  cases  were  mostly  sepsis  and  uremia, 
after  a  secondary   hemorrhage.     Cystitis  and  suppression   of 

•TtmM  and  Register,  April  3, 1S93. 
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urine  had  preceded.  Nowadayn  the  atrongest  advocates  of  ure- 
throtomy will  not  promise  a  cure,  and  patiente  ro  operated  on 
will  remain  patients  until  the  end  of  their  lives.  Any  incision 
either  heals  by  first  intention,  which  makes  the  caliber  of  the 
same  size  as  before  the  operation,  or  if  the  divided  surfaces  are 
kept  apart  a  cicatrix  by  granulation  is  the  consequence,  which  is 
worse  than  it  was  before  the  cutting.  It  is  useless  to  give  the 
details  of  these  cases,  which  were  received  only  by  courtesy  of 
the  operating  surgeon,  and  only  refer  to  cases  known  to  us. 
Other  methods  may  cure  certain  strictures  that  are  simply 
contractions  within  the  urethra,  but  it  has  not  been  proved 
that  fibrous  pathological  conditions  of  induration,  invading 
tissues  around  and  outside  the  urethra,  and  even  the  cavernous 
and  spongy  bodies  can  be  removed  by  cutting,  divulsion, 
or  dilatation. 

62.  Definition  of  Uretliral  etrleture.— Writers  have 
described  different  kinds  of  stricture,  and  all  have  spoken 
of  a  spasmodic  stricture,  which  we  consider  a  most  unfor- 
tunate mistaka  ^^  Where  there  is  failure  to  pass  a  sound 
through  the  wethra,  it  can  only  indicate  either  unskilful  manipula- 
tion, organic  striclure,  or  a  tortuous  urethra  from  prostnlic  enlarge- 
ment"* A  spasm  is  a  temporary  action,  dependent  on  other 
causes,  and  should  not  be  called  a  stricture,  besides  the  successful 
treatment  must  be  different.  For  our  purpose  we  can  acknowl- 
edge only  an  oi^nic  stricture,  which  is  a  permanent  stricture 
dependent  on  pathological  conditions.  Therefore,  the  definition 
of  an  organic  stricture  should  be  a  permanent  narrowing  of  the 
caliber  of  the  normal  urethra,  which  either  exists  in  the  urethra 
itself  or  in  the  tissues  surrounding  the  canal.  In  most  cases, 
pathological  formations  of  fibroid  plastic  material  accumulate, 
grow,  and,  by  taking  a  space  for  themselves,  crowd  against  the 
canal,  thereby  diminishing  its  caliber.  Sometimes  we  find  these 
submucous  infiltrations  in  all  parts  of  the  penis,  except  in  the 
cutaneous  covering;  they  may  cause  a  very  long  stricture  or  in 
different  parts  of  the  urethra  appear  as   multiple  strictures. 
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CorapHcations  may  add  violent  spasm  to  an  organic  stricture, 
and  then  need  a  different  treatment  for  either.  Such  strictures 
always  b^n  with  a  thickening  of  the  mucous  lining  of  the 
urethra,  which  is  the  first  stage  of  the  disease. 

63.  Btiology, — The  cause  is  almost  always  an  inflamma- 
tion. This  may  occur  from  any  obstruction — traumatism — but 
as  a  rule  it  results  from  the  long  continued  dischai^e,  the  conse- 
quence of  a  chronic  urethritis.  During  the  course  of  an 
urethritis,  stricture  may  be  caused  by  too  strong  injections,  the 
use  of  instruments,  or  even  catheterization.  However,  all 
Btricturee  are  the  consequence  of  an  inflammation. 

64.  Symptomatoloerf. — As  a  rule  the^  is  a  general 
malaise,  a  gleety  discharge,  frequent  micturition,  uneasiness, 
hesitation,  delay,  pain,  and  scalding  on  voiding  urine,  thestream 
of  urine  is  getting  smaller  by  d^rees,  later  on  it  has  less  force, 
and  may  only  dribble  away.  The  prostate  gland  may  become 
involved;  also  a  vesical  catarrh  causing  an  alkaline  urine,  which 
gets  cloudy,  and  by  degrees  becomes  loaded  with'  phosphates, 
ropy  mucous,  pus,  and  blood.  The  consequences  in  time 
are  more  dangerous,  the  bladder  dilates,  gets  paralyzed,  stag- 
nant urine  accumulates,  Alls  the  ureters,  affects  the  kidneys, 
and  finally  the  retention  o(  urine  may  end  fatally. 

65.  Dlaarnosls,  —  Patients  go  to  the  physician  not  for  the 
treatment  of  the  stricture,  but  because  they  are  troubled  with 
unpleasant  symptoms  that  should  cause  the  doctor  to  suspcctthe  • 
dit^ease.  The  diagnosis,  however,  can  only  be  made  correctly 
by  a  careful  examination  with  good  instruments.  The  differ- 
ential diagnosis  is  nevertheless  important,  and  the  following 
maladies  have  particularly  to  be  considered  and  excluded: 
granular  urethritis,  chancroids,  syphilis,  gouty  concretions, 
spasm,  prostatitis,  vesical  catarrh,  neuralgia,  calculus,  tumors, 
abscesses,  hemorrhoids,  fissures,  and  other  rectal  diseases.  A 
small  stream,  for  instance,  does  not  always  indicate  a  stricture, 
[larticularly  if  it  appears  suddenly  and  is  temporary.  Twenty- 
five  per  cent,  of  cases  that  have  l>een  sent  to  ua  hy  good  practi- 
tioners for  treatment  as  strictures  ])roved,  on  examination,  to 
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be  other  diseases,  which  seems  to  show  that  the  diagnoeiB  is  not 
as  easy  as  may  appear. 

66.  History. — The  history  ot  the  operation  of  urethral 
stricture  by  electrolysis  is  brief.  Several  attempts  were  made  as 
early  as  1847;  other  operators  have  followed  in  Germany  and 
France  with  imperfect  instruments,  and  often  the  wrong  pole 
was  applied,  patients  thereby  not  being  benefited.  A  graphic 
description  of  the  wrong  method  has  been  made  by  a  c«Iebratfid- 
surgeon,  who  stated  that  he  himself  used  the  positive  pole  at  the 
stricture  with  so  strong  a  current  that  he  destroyed  it  in  one 
sitting  by  cauterization.  No  wonder  that  he  did  not  core  bis 
patient  and  condemned  the  electrolysis.  French  operators  of 
the  old  method  called  it  a  galvano-causliqut,  which  also  proyes 
that  they  intended  to  cauterize  with  strong  electric  currenlfl. 
Such  mistakes  are,  in  part,  the  reasons  why  some  make  objec- 
tions to  a  method  they  do  not  understand.  We  have  practiced 
this  method  since  1866  and  improved  the  instruments  during 
the  succeeding  years.  The  electrodes  to  he  described  here 
were  devised  by  us  about  1870.  Literature  of  the  subject  has 
increased  and  many  successful  cases  have  been  reported  by 
operators  here  and  in  Europe,  and  many  enthusiastic  converts 
have  been  made. 


67.  The  contact  of  the  positive  pole  with  the  mucous  lining 
by  a  metal-bulb  electrode"  causes  great  pain.  The  electrol- 
ysis thus  applied  feels  and  acts  similarly  to  a  strong  v^etahle 
acid,  destroys  tissue,  and  is  not  easily  borne.  But  if  the  nega- 
tive pole  is  used  with  the  same  electrode,  no  pain  follows  the 
application,  provided  the  current  is  not  too  strong;  it  thus 
product's  a  sensation  of  pricking  and  burning. 

If  a  limited  electrolytic  power  be  selecte<i  and  apphed  by  the 
usual  method,  the  current  is  gradual  and  slow  in  its  action,  and 
we  observe  the  following:  (1)  The  mucous  lining  of  the 
urethra  is  often  covered  witli  an  alkaline  secretion.  The  electro- 
lytic action  coagulates   it   in   a  semisolid  mass.     The   same 
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result  may  be  observed  if  the  albumen  of  an  e^  be  submitted 
to  the  acdon  of  both  poles.  (2)  In  the  absence  of  this 
secretion,  moisture  only  being  present,  a  general  stimulation 
takes  place.  (3)  Agitation.  (4)  Lifting  and  loosening  of 
epithelium.  (5)  Attraction  and  disintegration.  (6)  Coagula- 
tion of  alkalis.  (7)  The  epithelium  shrivels.  (8)  The 
epithelium  is  detached  and  lost.  (9)  Mucous  lining  dries  and 
gradually  changes  color  from  a  pinkish  red  to  white.  (10)  The 
caustic  action  begins  to  take  effect  and  causes  slow  absorption. 
Tissue  is  absorbed  and  disappears.  (11)  The  metallic  extrem- 
ity of  the  bougie  insinuates  itself  in  the  deeper  tissue,  produ- 
cing a  depression.  (12)  The  electrolytic  action  having  made  a 
passage,  the  albuminous  secretions  on  the  walls  of  the  urethra 
are  acted  on  by  the  n^ative  pole,  coagulating  it,  and  bearing 
resemblance  to  boiling  froth. 

Electrolysis  may  become  caustic  in  its  action  if  too  strong 
currents  are  used,  destroying  tissue  and  leaving  a  denuded  sur- 
face behind,  which  in  the  healing  process  throns  out  plastic 
lymph,  fills  up  the  cavity,  and  forms  solid  and  adherent  walls. 
If  powerful  electrolysis  is  used,  it  rapidly  opens  a  passage;  the 
perforation  thus  made  forms  a  scab  on  the  wall  of  the  urethra. 
To  illustrate  this  physiological  effect  and  at  the  same  time  the 
power  of  the  battery  used,  a  few  experiments  made  on  dogs 
may  illustrate. 

Experiment  1. — A  good-sized  dog  was  placed  under  chloro- 
form, merely  for  the  purpose  of  operating  and  observing 
without  being  interrupted  by  the  animal's  struggles.  The 
application  was  made  on  the  external  mucous  lining  of  the 
penis,  which  was  pushed  forwards  in  front  of  the  shoath.  To 
the  positive  pole  of  a  40-cell  galvanic  battery  was  attached  a 
forceps,  with  which  the  lower  portion  of  the  penis,  where  the 
prostatic  portion  is  situated,  was  firmly  held.  This  prevented 
(he  penis  from  slipping  back,  and  the  effect  of  the  positive 
pole  could  be  observed.  The  negative  pole  connect€<l  with  the 
wire  was  a  silver  bougie,  egg-shafied,  the  pizr  corresiionding  to 
No.  0  wire  gage.  The  circuit  was  completed  by  Imnging  the 
bougie,  aa  the  negative  pole,  in  contact  with  different  parts  of 
the  penis.     Distinct  effects   were   |)roduced   in   the  following 
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time:  Five  cells  produced  distlDci  effects  in  5  seconds;  ten  cells, 
in  2  seconds;  twent}*  cells,  in  1  second. 

When  all  forty  cells  were  used,  a  boiling  cotnmenced-imme- 
diately,  smoke  arose,  a  hissing  sound  was  heard,  a  (roth  was 
formed  around  the  point  of  the  bougie,  and  a  hole  was  pro- 
duced in  a  short  time.  The  effect  produced  by  the  two  poles 
differed  widely,  and  could  be  observed  as  follows:  The  positive 
pole  had  caused  a  destruction  of  parts  in  an  uneven,  ragged 
manner;  the  surface  looked  like  an  ugly  sore  of  a  yellow  color, 
mixed  with  gray  at  the  margin.  It  stimulated  somewhat  the 
ulceration  of  a  chancroid.  At  the  negative  pole  was  seen  only 
points,  small  in  circumference,  of  a  whitish  color;  even  a  little 
of  the  pinkish  hue  was  left,  and  there  was  no  destruction  of 
tissue.  A  smooth  surface  was  presented,  but  the  normal  lubri- 
cating moisture  had  given  way  to  a  dry  state.  This  dryness  at 
the  negative  pole,  and  the  destruction  of  tissue  with  an  ulcer- 
ating surface  at  the  positive  pole,  gave  rise  to  a  partial 
phymosis  afterward. 

Experiment  2. — A  dt^  was  prepared  as  in  the  first  experi- 
ment. The  positive  pole,  by  means  of  a  forceps,  firmly  held 
the  mucous  lining  of  the  penis  far  back,  where  the  prostate  lies. 
A  bougie,  of  an  egg-shaped  form,  connected  with  the  negative 
pole  was  introduced  into  the  urethra,  2J  inches  deep.  Then 
the  electrolysis  wus  used  with  all  forty  cells  at  once,  and  con- 
tinued for  20  seconds.  A  boiling  was  dietinctly  seen  and  heard 
around  the  n^ative  pole;  at  the  positive  pole  a  destruction  of 
tissues  and  an  ugly  sore  was  produced  exactly  as  in  the  first 
experiment.  The  d<^felt  sick,  had  no  appetite,  and  could  not 
urinate  for  2  days.  The  malaise  was  increased  by  the  sore 
.ind  the  addition  of  the  destruction  at  the'  positive  pole,  again 
caused  an  inflammation  and  phymosis.  After  2  days  the 
obstacle  in  the  urethra  gave  way  at  once,  the  plug  formed  by 
the  electrolysis  popped  out,  the  dog  passed  water  mixed  with 
blood,  and  it  finally  made  a  good  recovery. 

Many  other  experiments  have  been  made,  and  all  prove  the 
correctness  of  the  theory  explained  before.  The  last  experi- 
ment was  only  made  to  ascertain  the  tolerance  of  a  strong 
current  as  a  therapeutical  agent.     This  experience  has  proved 
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conclusively  that  the  meane  of  curing  strictures  consiebi  mainly 
in  using  weak  currents.  Mischief  may  be  done  by  strong 
currents,  which  destroy  tissue  rapidly  instead  of  causing  chem* 
ica]  decomposition. 

EXAMINATION    OP    STRICTURES 

68.  When  the  narrowed  caliber  of  the  urethra  first  attracts 
the  attention  of  the  patient,  the  physician  must  at  the  first 
examination  decide  if  the  cause  of  it  depends  on  an  inflamma- 
tion of  the  mucous  lining  or  on  the  new  plastic  formations 
around  the  urethra.  In  the  first  instance,  the  caliber  of  the 
urethra  is  narrowed  by  the  product  of  inflammation  thrown 
out  by  exudation  internal  to  the  mucous  lining.  The  case  may 
be  complicated  by  the  presence  of  more  or  less  granulations, 
whereas  in  the  latter  case  the  caliber  is  lost  by  the  pressure  on 
the  altered  parts  and  heteroplasia  of  the  deeper  submucous 
tissues.  The  knowledge  of  this  pathological  condition  is  a 
fact  of  much  value  for  the  intelligent  and  successful  applica- 
tion of  electrolysis;  if  this  is  understood,  it  necessarily  follows 
that  both  the  current-strength  and  the  duration  of  its  application 
should  be  increased  in  order  to  penetrate  the  tissues  to  produce 
absorption.  Certain  facts  should  be  inquired  into  concerning 
the  history  of  the  case,  such  as  the  general  condition  of  the 
patient,  former  diseases,  inherited  diatheses,  peculiar  dyscrasia, 
complications,  etc.  Having  ascertained  this  history,  and  noted 
carefully  all  its  details,  the  investigation  is  still  further  con- 
tinued by  direct  examination  of  the  stricture  in  the  following 
manner:  (1)  By  inetrumenls  and  digital  transmission ;  (2)  by 
exact  measurement ;  (3)  by  ocular  inspection, 

69<  Examination  by  lostraments  and  Dlg^ttal 
Transmission. — The  exploring  instruments  transmit  to  the 
fingers  certain  sensations,  which  experience  soon  classifies,  and 
which  culminate  in  a  highly  tactile  expertness.  The  best 
instrument  for  this  preliminary  exploration  is  the  whalebone 
bougie  it  boule,  which  has  a  small  olive-shaped  bulb  and  a 
slender  neck  that  adds  to  its  flexibility  without  losing  a 
certain  stifiness.  Such  an  exploring  instrument  gives,  from 
ita  peculiar  shape,  a  delicacy  of  touch  not  to  be  obtained 
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from  any  other  known  instrument.  It  defines  with  professional 
certainty  the  nature  of  the  stricture,  and  the  progress  of 
altered  tissue  can  be  ascertained  and  defined  with  a  compara- 
tively small  experience,  and  with  great  certainty. 

According  to  the  sensation  transmitted  to  the  fingera,  the 
prc^ess  of  the  stricture  can  be  ascertained  and  four  stages 
recognized  as  follows:  The  first  stage  conveys  a  feeling  of  velvet 
or  velveteen;  the  second,  paper;  the  third,  parchment;  and  the 
fourth,  cartilage.  In  the  normal  state  of  the  urethra,  the  bougie 
glides  with  comparative  ease  over  its  moist  mucous  lining.  The 
slcilled  finger  will  readily  detect  any  alteration  or  deviation; 
Us  comparative  and  relative  severity  and  the  slightest  encroach- 
'ment  on  its  normal  standard  will  be  revealed.  The  velvet 
touch  represents  a  slight  alteration  only;  the  paper  touch 
represents  the  inflammatory  stage;  the  parchment  touch  repre- 
sents fibrous  tissue;  the  cartilage  touch  represents  calcareous, 
or  callous,  deposit,  and  signifies  the  worst  form  of  stricture. 

By  the  use  of  the  olive-shaped  whalebone  bougie,  the  defects 
or  any  abnormal  condition  of  the  urethra  along  its  whole  tract 
is  soon  detected.  The  instant  the  bougie  enters  the  stricture,  a 
peculiar  feeling  is  manifest  to  the  fingers  of  the  operatoc;  its 
penetration  is  announced  with  a  great  d^:ree  of  certainty;  there 
is  a  pecuhar  grasp — "a  taking  hold" — which  is  distinctly  felt 
on  entering  or  withdrawing  the  bougie. 

70.  Examination  by  Measurement.  —  In  order  to 
ascertain  with  certainty  the  exact  locality,  lengths,  size,  etc.  of 
the  stricture,  we  introduce  into  the  urethra  a  sound  as  lai^  as 
the  meatus  will  admit.  By  this  maneuver  we  ascertain  at  the 
beginning  of  our  manipulation  the  normal  caliber  of  the  urethra. 
The  sound  is  then  pushed  gently  forward  until  we  reach  the 
stricture.  That  being  accomplished,  we  carefully  note,  in 
inches,  by  actual  measurement,  the  distance  of  the  first  stricture 
from  the  meatus.  Next,  we  ascertain  how  large  a  sound  the 
stricture  will  allow  to  pass;  at  the  same  time  an  attempt  is 
made  to  ascertain  the  length  of  the  stricture.  Having  dis- 
covered the  available  sound,  the  exploration  is  continued  until 
the  whole  of  the  stricture  has  come  under  notice.     If  any  more 
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strictures  are  discovered  during  the  investigation,  they  are 
measured  in  the  same  manner  ae  the  first.  A  note  of  this 
topc^raphy  is  made  and  carefully  recorded,  because  in  all 
future  operations  the  perfect  knowledge  of  the  localities  of  the 
impediments  is  of  extreme  importance  for  their  proper  treatment. 
IHie  measurement  of  a  stricture  can  also  be  made  with  a 
urethrometer.  Newman's  urethrometer  is  curved  and  can  be 
introduced  into  the  bladder.  Another  instrument  for  .measure- 
ment is  the  urethrograph,  invented  by  Dr.  R.  W.  Stewart,  which 
gives  an  exact  drawing  of  the  urethral  canal  on  paper  like  the 
sphygmograph. 

71.  Examination  hy  Ocular  Inspection.  —  Ocular 
inspection  by  the  urethroscope  will  reveal  important  facts, 
such  as  form  and  color,  character,  or  any  complication  by 
which  the  case  may  be  surrounded.  The  form  of  stricture  is 
not  of  necessity  always  annular;  the  contraction  may  vary  and 
assume  many  different  forms.  Thus,  there  may  be  irregular 
slits  of  different  sizes,  and  in  all  directions,  oval,  round,  square, 
triangular,  and  serrated —  in  fact  of  infinite  variety. 

A  fact  of  vast  importance,  and  an  extremely  valuable  factor 
in  the  diagnosis,  is  the  following:  When  the  tube  of  the 
endoscope  is  withdrawn  from  the  uretlira  after  an  exploration, 
if  the  stricture  is  sensibly  indurated  and  especially  if  it  be  a 
slight  one,  the  canal  closes  immediately  behind  it  with  great 
abruptness,  a  circumstance  which  is  in  striking  contrast  with 
the  gradual  closing  observed  on  the  withdrawal  of  the  instru- 
ment from  a  healthy  urethra.  After  a  careful  and  minute 
examination  is  made  and  the  state,  size,  etc.  of  the  urethra 
duly  noted,  a  plan  of  action  and  future  treatment  in  accordance 
with  the  principles  previously  enunciated  is  concluded  on  and 
immediately  carried  out.  In  mani|)uIation8  in  the  urethra  or 
bladder,  all  sui^cal  precautions,  it  is  needless  to  say,  should  be 
scrupulously  obeervwl.         

DtFFERENCX:    OF    AIHTIIOU9 

72.  There  is  a  marked  differenct;  in  the  metho<lH  practiced 
with  r^ard  to  the  battery  used,  their  elements,  the  fluids,  the 
correct  electrodes,  the  pole  as  the  working  electrode,  the  strength 
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of  the  current,  and  the  duration  and  the  interval  of  the  s^nces. 
Then  the  intended  effect  as  a  ByBteni  haa  to  be  coneidered, 
whether  an  electrolytic  or  a  cautery  action  is  wante<l,  or  a  com- 
bination of  the  two.  From  experiments  made,  observations  of 
other  operators,  and  a  large  personal  experience,  we  have  come 
to  a  conclusion,  and  therefore  recommend  only  one  procedure, 
as  follows:  Electrolytic  action,  by  mild  currents,  from  batteries 
with  small  cells  containing  weak  fluid.  This  current  produces 
gradual  chemical  absorption  when  properly  constructed  elec- 
trodes are  skilfully  manipulated,  as  will  be  described  hereafter. 

73.  The  Amiainenta.pluin. — This  consists  of  a  good 
galvanic  battery,  with  conducting- cords,  one  or  two  handle 
electrodes  as  the  indifferent  pole,  a  few  binding- screws,  one 
mil liampere meter  and  rheostat,  a  bougie  -X  boule,  filiform 
guides,  and  four  sets  of  Newman's  urethral  electrodes.  These 
instruments  suffice  for  our  treatment,  and  the  sound  electrodes 
may  be  procured  by  installments  as  re<juired.  As  auxiliary 
instruments,  may  be  mentioned  an  urelhronieter  and  an 
urethroscope. 

74.  The  Galvanic  Battery. — This  must  be  selected  for 
the  production  of  mild  electrolysis.  A  battery  presenting  a  lai^ 
surface  and  big  cells  ia  luisuitable,  as  it  will  cauterize  more 
rapidly  and  more  intensely  than  a  caustic.  By  using  a  super- 
abundance of  electric  current,  induced  by  a  lai^e  surface,  with 
the  hope  of  augmenting  ite  sphere  of  action,  too  much  inflam- 
mation is  induced,  destruction  of  the  surrounding  tissues  takes 
place,  suppuration  supervenes,  and  the  disease  is  thus  a^ra- 
vflted.  The  current  should  never  he  strong  enougli  in  its  action 
to  lead  to  destruction  of  tissue;  it  should  be  confined  to  an  effort 
to  restore  the  ailected  parts  to  their  normal  condition. 

In  its  application,  tlie  current  of  proper  strength  should  he 
confined  solely  to  the  diseased  locality.  This  is  not  always 
easy  to  accomplish  witli  the  Ijatteries  at  coniniand,  and  some 
failures  on  record  may  be  mainly  due  to  their  defects;  one  of 
the  most  important  is  the  want  of  thoroughly  controlling  ttie 
strength  of  the  electric  current.  In  the  selection  of  the  battery, 
the  following  ixiints  are  important:     (1)  The  tension  of  the 
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current  must  be  augmented  gmdually  cell  by  cell,  without  any 
interruption  or  shaking  of  the  current,  and  the  patient  will 
hardly  perceive  the  increase  of  tension  that  can  be  used.  (2) 
The  quantity  of  electricity  must  be  reduced  to  a  point  sufficient 
to  produce  the  most  intense  action  on  a  very  limited  surface. 
(3)  The  cells  must  be  small  and  the  surface  of  the  elements  in 
proportion  to  the  cells  in  order  to  absorb  only  and  not  to  destroy 
tiseaes  or  cauterize.  (4)  Shocks,  interruptions,  and  pain  to  the 
patient  must  be  avoided.     The  fluid  used  must  not  be  too  strong, 


but  more  diluted  than  ordinarily  used.  Any  good  instrument 
that  has  the  described  qualities  can  be  used  as  a  |K)rtable 
battery.  We  have  constructed  a  20-cell  battery,  which  baa 
already  been  described.  In  the  office,  a  cabinet,  Fig.  18,  is  very 
serviceable.  We  have  cells  in  the  basement  and  the  dial  in  the 
office  as  a  wall-cabinet.  The  latter  has  a  pin  for  each  of  the  forty- 
four  cells,  a  current-changer,  an  interrupter,  and  the  upper  part 
is  an  uhmmeter.     Below  the  interrupter  are  the  binding-posla 
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for  the  two  poles.  On  the. left  eide  are  the  Bwitchee;  the  one 
on  the  left  is  for  the  constant  current,  the  second  is  for  the  inter- 
rupter, and  the  third  connects  the  galvanic  current  with  the 
milliam meter,  which  is  placed  on  the  top  of  the  cabinet,  and 
the  scale  of  the  milliammeter  is  read  by  reflection  of  a  mirror. 
There  is^n  independent  set  of  celts  with  extra  binding  for  other 
purposes. 

75.  Boug:ie  a  Boule.  —  This  is  the  best  exploring  instru- 
ment that  transmits  to  the  finger  certain  sensations,  which 
expcrienoe  soon  classifios,  and  which  culminate  in  a  highly 
tactile  expertness.     This  instrument,  Fig.  19,  is  made  of  whale- 


bone, hasasmnll  olive-shaped  head  and  slender  neck,  which  adds 
to  its  flexibility.  It  is  used  to  explore  the  urethra  and  find  the 
number,  nature,  and  size  of  Btricturee — the  real  topography. 

76.     Flltforin  guides  are  used  to  prevent  false  passages, 
over  which   the  tunneled   eleettodes  run  with  perfect  safety. 


When  the  passage  is  very  small  and  tortuous,  the  filiform. 
Fig,  20,  by  its  flexibility,  will  adapt  itself  to  the  urethra  and  can 
be  introduced  into  the  bladder.  This  instrument  must  beman- 
aged  with  care,  so  that  itdoesnotturnon  itself;  it  must  be  with- 
out a  blemish  or  bend;  the  end  must  be  perfect  and  not  split, 
avoiding  the  danger  of  the  electrode  runninginto  the  divided  parts 
and  thereby  being  arrested.  Any  spasm  of  the  neck  of  the 
bladder  may  prevent  the  entrance  of  the  filiform  into  that  viscuB. 


ELECTRODES 

77.  Electrodes  are  the  most  important  feature  for  the  treats 
ment  of  urethral  strictures.  After  many  trials  and  experiments 
the  following  conclusion  has  been  reached:  Sounds  (electrodes) 
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for  the  correct  exploratioD  of  the  urethra  must  be  either  entirely 
flexible,  or  stiff  and  unyielding.  To  the  first  class  belong 
Nelaton's  and  Jaquee'a,  which  adapt  themselves  to  the 
curves  and  inequalities  of  the  urethra.  These  may  answer  for 
certain  cases,  but  are  not  applicable  for  electrolysis  as  a  rule. 
The  type  of  the  second  class  of  explorers  is  the  steel  sound. 
The  operator  has  it  in  his  power  to  guide  the  sound  where  he 
pleases;  it  will  not  divei^e  from  the  course  it  is  directed  in;  it 
is  firm,  never  yielding.  If  the  sound  makes  a  false  passage, 
the  operator  is  held  and  made  responsible.  It  is  best  to  have 
a  short  curve  for  the  guidance  of  the  operator's  hand.  The 
old  fashioned  large  curves  were  mistakes,  and  did  mischief. 

The  surface  of  the  electrodes  must  be  smooth  and  well 
insulated,  and  without  any  inequalities.  The  only  points 
not  insulated  and  acting  as  conductors  are  the  terminals,  to 
one  of  which  the  conducting-cord  from  the  battery  is  attached. 
The  other  terminal  is  acorn-shaped,  or  olive-shaped,  for  passage 
through  the  strictured  urethra.  A  conical  end  is  objectionable 
and  would  spoil  the  operation.  For  instance,  if  the  instrument 
is  a  No.  10  and  its  conical  end  tapered  equal  to  a  No.  7,  the 
electrolysis  naturally  cannot  enlarge  the  stricture  to  a  caliber 
larger  than  No.  7.  When  the  conical  end  has  passed  and  is 
free,  the  thicker  part  of  the  instrument  hangs  grasped  by  the 
constricted  part  of  the  urethra  and  cannot  follow  into  the  place 
nor  push  its  extremity;  or,  in  other  words,  the  No.  10  cannot 
occupy  a  space  of  size  of  No.  7.  As  the  only  factor  of  reliance 
in  this  treatment  is  the  electric  power  of  absorption  and  not 
force,  it  is  evident  that  the  egg-shaped  bulb  answers  beat. 

The  length  of  this  bulb  extremity  is  in  proportion  to  the  size 
of  the  instrument;  for  a  No,  1 1  French  scale,  the  end  is  ^V  inch, 
for  a  No.  21  French,  f  inch,  etc  We  have  devised  four  dif- 
ferent electrodes,  which  ate  known  as  A'emnan'a  eUctrudes. 


NEWMAN'S    ELECTRODES 

78.  Bg*g-8hap©d  Klectrode. — The  regular  electrodes  for 
all  ordinary  cases  have  a  short  curve  and  an  egg-shaped,  Fig.  21, 
metallic  bulb  at  the  working  end,  while  at  the  other  end  there  is 
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a,  round  wire  rod  for  the  binding-screw  of  the  negative  pole  of 
tlie  batterj',  Tliene  are  tlie  only  parts  not  in.sulnted.  Tlie  rest 
of  the  electrode  must  be  well  insulated,  smooth,  and  without 
inequalities.  A  conicid  bulb  is  objectionable  in  most  cases,  ag 
we  depend  on  the  electrolytic  power  of   absorption,  not  on 


V. 


force.     The  set  consists  of  Nob.   11,  14,  17,  18,  20,  21,  23,  25, 
28  of  the  French  scale. 

794  The  Acorn  Bet. — These  are  for  use  in  the  first 
6  inches  of  the  urethra  in  certjiin  cases,  and  consist  of  Nos.  15, 
17,  20,  22,  25,  27,  French.  They  are  without  a  curve,  short, 
and  the  bulb  is  acorn-shaped,  Fig.  22.  Sometimes  it  is  desira- 
ble to  gain  ground  by  entering  the  contraction  first  with  the  [Kiint 
ot  the  electrode,  in  order  to  follow  easier  with  the  larger  part  of 
the  acorn;  here,  this  form  will  do  good  work.  The  action 
of  the  electrolysis  deiwnds  on  the  largest  diameter  of  the  bulb 
in  these  cases,  and  does  most  service  on  the  withdrawal  of  the 
electrode,  when  the  operator  feels  l>eat  how  much  work  should 
be  done.     It  is  also  used  when  the  stricture  is  near  the  meatus. 


-e% 


Acon-Shaptd  Btctmle 
80.  The  Tunoeled  Electrode.— These  are  in  Nob.  9, 
11,  14,  17,  20,  21,  French.  They  are  very  impc>rtant  for  bad, 
tortuous  strictures,  and  are  to  be  used  only  by  the  enpert  opera- 
tor. The  curve  is  shorter  and  the  egf:-shaped  butb  tunneled, 
so  that  it  may  be  introduced  over  a  filiform  guide.  Fig.  23. 
When  the  strictures  are  tortuous,  these  electrodes  are  safer, 
and  false  passages  are  impossible. 
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81.  The  Combination  Electrode. — Tin's  ig  a  tunneled 
electrode  combined  with  a  catheter,  Fig.  24.  When  a  very  .tight 
stricture  is  complicated  with  retention  of  urine,  the  indications 
are  to  remove  the  obstruction  and  draw  off  the  urine  with  the 
pame  instrument,  as  the  parts  are  too  sensitive  to  tolerate  the 


V. 


introduction  of  two  instruments  in  succession.  The  patient 
may  also  be  benefited  by  washing  out  the  bladder,  all  of 
which  can  be  done  with  one  introduction  of  this  instrument, 
in  which  case  some  small  quantity  of  water  must  be  left  in 
the  bladder. 

82.  The  bulbs  of  all  the  electrodes  are  just  as  large  as  the 
size  they  represent,  not  conical  at  tlie  end  as  are  the  sounds 
usually  sold.  This  makes  a  difference  of  from  six  to  eight 
numbers  between  Newman  electrodes  and  the  shop  instrument 
in  which  the  number  is  expressed  by  the  size  at  the  shaft.  The 
length  of  all  electrodes  is  8  inches  from  the  bulb  to  the  handle, 


V 


and  in  almost  all  cases  the  bulb  will  be  in  the  bladder  after  the 
instrument  has  been  passed  to  the  handle. 

83.  Difference  in  Sizes  llet^veon  Nevrman's  Elec- 
trodes and  Sounds. — Attention  may  be  called  here  to  the 
apparent  difference  of  the  sizes  between  Newman's  electrodes 
and  usual  sounds  as  sold  by  instrument- makers.  The  dia- 
grams here  presented  are  made  from  measurements  of  instru- 
ments in  actual  use. 
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Fig.  25  (a)  and  (6)  represent  the  ordinary  ateel  Bounds, 
vhich  are  conical  at  the  end,  and  the  number  is  expressed  by 
the  size  of  the  largest  part  of  the  stem,  making  a  real  difference 
of  from  six  to  eight  numbers  in  different  parte  of  the  instru- 
ment. Fig.  25  (c)  and  (d)  represents  Newman's  electrodes, 
which  have  their  full 
size  at  the  bulb  end, 
as  numbered.  It  will 
he  seen  at  a  glance 
that  in  the  at«el 
sounds  a  No,  38  is, 
at  its  conical  end, 
only  a  No.  29,  this 
tapering  end  making 
a  difference  of  four 
and  nine'  numbers, 
respectively.  There- 
fore, the  No.  32— 
French  scale — New- 
man's electrode  is  as 
large  at  its  end  as  the  No.  46  steel  sound.  Hence,  the  diver- 
sity of  opinion  referred  to  is,  in  a  great  measure,  explained 
by  these  diagrams,  especially  in  relation  to  the  result  of  treat- 
ment by  electrolysis. 


MODUS    OPBRANDI 

84.  The  object  is  to  produce  the  solvent  action  of  the 
alkalis  and  the  disintegrating  effects  of  diffused  hydrogen. 
The  art  of  applying  electrolysis  successfully  consists  in:  (1) 
using  the  correct  strength  of  the  electric  current;  (2)  applying 
the  respective  poles  in  the  right  place;  (3)  selecting  the  siee, 
shape,  and  material  of  the  electrode;  (4)  regulating  the  duration 
and  intervals  of  si;ancce;  (fl)  avoiding  any  hemorrhage  by  adjust- 
ing the  current  and  careful  manipulations. 

85.  Electrolysis  applied  with  a  mild  current  will  cause 
absorption  only — a  galvanic  chemical  absorption — while  a 
strong  current  will   buru,  cauterize,   or   even  destroy  liseuee. 
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Therefore,  the  operator  must  know  what  effect  he  wishes  to 
produce,  and  graduate  the  strength  of  his  current  accordingly. 
The  management  of  the  operation  must  be  such  that  every 
possible  mishap  is  anticipated  and  prevented. 

The  diagnosis  having  been  made,  the  stricture  examined  and 
measured  with  the  bougie  k  boule  (as  previously  explained), 
the  history  taken,  the  topography  of  the  urethra  well  ascer- 
tained, and  a  plan  made  for  ibe  treatment  and  operation,  a 
full  knowledge  is  attained  of  what  is  intended  to  be  accom- 
plished. It  is  not  advisable  to  operate  on  the  same  day;  it  is 
better  to  have  one  day  intervene  between  the  preliminary  exami- 
nation and  the  operation.  Genito-urinary  surgery  is  generally 
applied  too  severely,  and  often  causes  new  inSammation 
instead  of  allaying  it.  It  is  also  well  to  try  the  patient's 
susceptibility  to  the  galvanic  current,  and  assure  him  that  he 
has  nothing  to  fear  from  a  weak  current  of  a  galvanic  battery, 
as  most  people  are  not  familiar  with  other  effects  than  shocks. 
Much  ia  gained  if  the  patient  comes  to  the  operation  fresh  in 
mind  and  body,  without  any  nervous  depression. 

86.  llie  posture  that  the  patient  should  assume  during  the 
operation  is  a  matter  of  slight  importance;  according  to  his 
convenience  he  may  stand,  sit,  or  lie  od  his  back  with  his 
shoulders  elevated  and  his  knees  drawn  up.  Anesthetics  are 
not  used,  for  no  pain  should  be  caused,  and  the  patient  should 
be  conscious,  so  that  he  can  express  his  sensations.  In  excep- 
tional cases  of  great  nervous  irritability,  an  injection  of  cocain 
— a  2-  or  4-per-cent.  solution — or  any  anodyne,  may  be  used. 
It  is  still  better  to  have  the  patient  himself  insert  a  rectal 
suppository  1  hour  before  the  operation.  Such  a  suppository 
may  be  composed  of  extract  of  belladonna,  j-  to  ^  grain; 
aqueous  extract  of  opium,  I  grain,  with  a  vehicle  of  gelatin 
or  cocoa-butter.  These  anodynes  are  only  for  irritable,  nervous 
patients,  otherwise  they  are  not  necessary,  as  the  operation 
should  not  cause  any  pain.  All  preparations  must  have  been 
made  before  operating.  The  galvanic  battery  must  have  been 
previously  tested  in  all  its  connections,  so  as  to  ascertain  with- 
out a  doubt  that  the  poles  have  been  marked  correctly  by  the 
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manufacturer.  The  negative  metal  electrode  must  be  warmed 
and  lubricated  with  glycerin,  and  the  other  end  connected  by 
a  binding-screw  with  the  cord  of  the  negative  pole  of  the 
battery.  The  milliammeter  must  be  well  connected  between 
the  battery  and  the  patient  with  modem  appliances.  It  is  of 
the  greatest  importance  to  fulfil  aJl  these  details  deliberately, 
carefully,  and  with  scrupulous  minuteness,  in  order  to  secure 
success.  Antiseptic  precaution  must  be  observed  particularly 
with  the  instruments  to  be  employed. 

87.  For  ordinary  strictures  the  rule  is  to  select  an  electrode 
that  is  three  numbers  larger  than  the  size  of  the  stricture, 
French  scale.  For  very  resilient  strictures,  it  may  be  necessary 
to  take  an  electrode  one  or  two  numbers  larger.  However, 
there  are  exceptions,  which  are  governed  by  indications. 
When  all  preliminary  arrangementa  have  been  made,  the 
electrode  is  selected,  lubricated  with  glycerin,  which  is  a  con- 
ductor, and  then  introduced  into  the  urethra  until  the  bulb  is 
arrested  by  the  strictura  It  is  also  well  if  a  mark  has  been 
made  on  the  stem  of  the  electrode,  to  indicate  the  dbtance  of 
the  stricture  from  the  meatus,  thereby  making  certain  when  the 
bulb  end  has  reached  the  beginning  of  the  stricture  according 
to  the  measurements  previously  made.  The  positive  electrode, 
wet  with  either  hot  water  or  salt-water,  and  connected  with  the 
positive  pole  of  the  battery,  is  to  be  held  firmly  against  the 
patient's  skin,  either  in  the  palm  of  the  hand,  the  al>domen, 
the  thigh,  or  some  other  part,  to  complete  the  circuit.  At  this 
stage  of  the  procedure,  it  is  well  to  observe  that  the  positive 
pole  touches  only  the  cuticle  of  the  patient,  and  not  any  metaL 
Rings  or  other  jewelry  will  burn  and  must  not  come  in  contact 
with  the  circuit.  While  both  poles  are  held  in  this  manner, 
the  current  should  be  increased  from  zero  until  the  patient  feels 
a  warm  and  slightly  pricking  sensation.  This  increase  is  made 
slowly,  one  cell  at  a  time.  At  the  same  time  the  current  is 
measured  by  the  milliammeter,  and  in  many  cases  3  or  4  milli- 
amperes  will  suffice. 

The  operator  must  keep  the  bougie  steady  against  the 
stricture,  and  he  will  soon  find  that  absorption  is  taking  place, 
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that  the  stricture  yields,  enlai^es,  and  the  inBtrument  slowly 
advances  and  passes  the  obstruction.  At  times  it  will  fairly 
jump  through  the  stricture.  If  there  are  more  strictures  than 
one,  the  bougie  should  be  guided  in  the  same  way  until  it 
enters  the  bladder.  Then  the  electrode  is  to  be  withdrawn 
slowly,  stopping  at  each  stricture,  until  the  electrolysis  has 
enlarged  the  caliber  of  the  urethra  sufficiently  for  an  eaay  passing 
of  the  electrode  used,  which  has  to  be  guided  and  withdrawn, 
until  the  first  stricture  has  been  repassed,  when  the  current  is 
again  to  be  reduced  slowly,  cell  by  cell,  to  zero;  and  then  and 
not  until  then  is  the  electrode  to  be  removed.  During  the 
whole  operation  the  electrode  must  be  held  loosely  and  gently 
in  its  place  against  the  obstruction,  any  pressure  or  force  being 
avoided.  The  bougie  will  take  care  of  itself,  doing  its  work  by 
the  electrolytic  action  of  the  current.  It  is  beet  to  guide  the 
electrode  with  only  the  thumb  and  first  finger;  sometimes  the 
second  finger  may  be  added.  All  the  fingers  of  the  whole  hand 
should  never  be  used.  Gentleness  must  be  exercised  to  the 
greatest  degree,  as  the  use  of  any  force  will  prevent  the  action 
of  the  electrolysis  and  only  act  as  any  ordinary  dilatation. 
A  stance  may  last  from  5  to  20  minutes,  and  if  the  electrode 
has  not  passed  the  stricture  in  that  time,  it  is  often  better  to 
discontinue  than  to  unduly  tax  the  patient  or  cause  an  irrita- 
tion. The  operator  must  now  see  that  the  battery  is  discon- 
nected and  the  electrode  well  cleansed. 

88.  Each  pin  in  the  circle  of  the  dial  of  the  battery  repre- 
sents one  cell,  and  the  selector  must  be  placed  exactly  on  the  pin 
and  not  on  two  pins,  which  would  make  a  short-cirouit  of  these 
two  cells,  or  may  make  the  galvanic  current  onsteady.  No  oil 
should  be  used  for  lubricating  the  electrode,  as  all  oils  are  non- 
conductors. The  use  of  vaseline  is  also  dangerous,  as  it  may  enter 
the  bladder,  cake,  and  become  the  nucleus  for  a  vesical  calculus. 

The  operator,  experienced  in  this  kind  of  manipulation,  is 
always  made. aware,  by  digital  transmission,  of  the  location  of 
his  electrode  and  the  nature  of  the  pathological  tissue  when 
he  comes  in  contact  with  a  stricture.  The  current  should 
never  be  allowed  to  become  so  strong  that  it  causes  pain.     Pain 
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is  a  sign  that  either  the  parts  are  in  an  inflammatory  condition 
or  that  the  current  ie  too  strong,  and  may  cauterize  instead  of 
absorb,  Ab  a  rule,  on  withdrawing. the  bougie  electrode,  there 
nil]  be  around  the  tip  a  frothy,  white  mass,  which  hears  a 
resemblance  to  coagulated  albumen.  This  is  the  hydrogen 
freed  from  the  decomposed  tissues,  and  if  this  mass  has  yellow 
streaks  intenningled  with  it,  it  may  be  a  part  of  the  stricture. 
At  each  operation  only  one  instrument  should  be  introduced 
into  the  urethra,  and  never  two  or  more.  After  the  operation, 
the  patient  must  be  left  unmolested,  no  instrument  used,  and 
no  sound,  or  catheter,  introduced.  Any  instrumental  inter- 
'  ference  will  do  harm  and  spoil  the  success. 


89,  An  interval  of  one  week  must  be  allowed  before  a 
repetition  of  the  operation  can  be  made,  and  even  a  longer 
time  if  indicated  by  pain  or  other  symptoms.  At  each  follow- 
ing stance  a  larger  electrode  is  used,  generally  two  numbers 
laiger.  Such  treatment  must  be  continued  until  the  urethra 
has  recovered  and  resumed  its  normal  caliber,  whatever  this 
may  be.  As  a  rule,  every  patient  may  be  well  content,  if  his 
urethra  admits  a  sound  of  No.  24  French.  Generally,  "the 
treatment  must  he  continued  until  the  urethra  has  the  normal 
caliber,  unless  circumstances  contraindicate  the  attempt 

AITEtt-EFFECrS 

90.  After-effects,  like  urethral  fever,  cystitis,  etc.,  do  not 
take  place,  but  will  follow  if  any  instrumentation,  like  cathe- 
terization, ia  attempted  after  the  electrolysis.  This  is  another 
advantage  of  the  electrolytic  treatment  over  all  others,  and 
even  Doctor  Bumstead  admits  this  in  his  excellent  work,  saying: 
"Either  of  the  modes  of  treatment  (of  strictures)  now  described 
may  be  followed  by  rigors  and  other  unpleasant  symptoms, 
which  are  known  as  urethral  fever,  and  sometimes  terminate 
in  speedy  death."* 


*Buinsl«ad,  "Venereal  Diseases,"  page  90IX 
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91t  The  question  is  oft«n  asked,  Is  the  result  of  the  treat- 
ment an  absorption  or  a  dilatation?  JVWr — no  dilatalion!  It  is 
a  mistake  to  say  that  t)ie  action  of  electrolysis  is  &  dilatation, 
or,  as  some  author  remarked,  a  modified  dilatation.  It  ia  no 
dilatation  at  all,  because  the  electrode  is  passed  by  simply 
holding  and  guiding  it  through  the  stricture.  This  ia  done  by 
absorption  and  thereby  causes  an  enlargement  and  restitution 
of  the  caliber.  The  absorption  of  the  fibrous  tissues  goes  on 
gradually,  relieving  the  stricture  and  enlai^ng  the  caliber  of 
the  urethra  until  it  is  restored  to  its  normal  size. 

We  protest  against  electrolysis  causing  any  dilatation,  which 
is  an  entirely  different  process,  in  which  some  kind  of  force  is 
always  more  or  lees  necessary,  and  force  in  the  electrolytic 
application  is  always  a  fault.  Opponents  sometimes  say, 
"Perhaps  it  ^as  a  spasmodic  stricture!"  We  assert  positively 
that  spasmodic  action  must  be  treated  by  the  faradic  current, 
and  that  galvanism  makes  the  spasm  worse.  If  galvanism 
cures  a  stricture,  it  is  a  proof  that  it  was  an  organic  stricture. 

CURBS   AND   BEL  APSES 

92.  Reports  of  success  have  been  in  abundance — patients 
have  been  cured  by  electrolysis  and  have  never  had  relapses 
and  remained  well  Some  patients  have  been  under  observa- 
tions fur  over  26  years  without  having  had  a  day  of  sickness  or 
any  relapse.  Have  autopsies  proved  the  absorption?  Yes,  they 
have.  Many  years  ago  Dr.  C.  C.  Terry  presented  a  specimen 
to  the  New  York  Pathological  Society,  which  proved  that  elec- 
trolysis bad  restored  the  mucous  lining  of  the  urethra  to  a 
normal  state.  Our  experience  is  that  autopsies  have  confirmed 
his  ante-mortem  conclusions. 

Statistics  of  successes  of  the  electrolysis  with  no  relapse  have 
been  reported  in  abundance,  mostly  verified  by  documentary 
evidence.  Investigations  of  the  reports  of  our  statistics  have 
been  made.  The  final  report  in  the  "Transactions  of  the 
American  Electrotherapeutic  Association  for  1893,"  pnge  40, 
was  verbatim;  "We  have  examined  the  records  of  Doctor  New- 
man's cases  and  regard  his  conclusions  as  well  sustained  by  the 
statistics,  and  as  far  as  our  experience  in  this  line  of  work  adds 


jcbyGoogIc 


62  .ELECTRICITY  IN  §19 

further  testimony,  it  is  confirmatory  of  the  value  of  the  contin- 
uous  currents  in  resolving  a  large  claBs  of  urethral  strictures, 
etc."  This  report  is  signed  by  Doctors  A.  H.  Goelet,  Wm.  J. 
Morton,  and  W.  J.  Herdman.  That  under  som,e  circumstances 
some  medical  critics  throw  doubt  on  the  correctness  of  the 
statistics,  appears  almost  as  a  wilful  Ubel. 

BtTLKS 

93.  The  following  rules,  as  a  recapitulation,  are  a  safe 
guide  for  the  treatment  of  urethral  strictures  by  electrolysis: 

1.  A  good  galvanic  battery  must  be  used,  either  portable  or 
cabinet,  having  certain  qualities  for  electrolysis. 

2.  The  fluid  for  the  battery  should  not  be  used  too  strong. 

3.  Auxiliary  instruments  are  good  to  the  expert,  but  not  so 
necessary  for  the  beginner.  However,  a  milliam meter  is 
imperative. 

4.  A  carbon  electrode  is  used  for  the  positive  pole.  It  must 
be  covered  with  felt  or  absorbent  cotton,  moistened  with  hot 
water,  and  held  firmly  against  the  cutaneous  surface  of  the 
patient's  band,  thigh,  or  abdomen. 

6.  The  negative  pole  must  be  used  for  the  absorption  of  the 
stricture. 

6.  Electrode  bougies  are  firm  sounds  insulated  with  a  bard- 
baked  mass  of  rubber;  the  point  is  an  egg-shaped  metal  bulb, 
which  is  the  acting  part  in  contact  with  the  etricture. 

7.  The  curve  ol  the  bougie  is  short;  large  curves  are 
mistakes. 

8.  The  plates  must  be  immersed  in  the  fluid  before  the  elec- 
trodes are  placed  on  the  patient,  and  raised  again  after  the 
electrodes  have  been  removed. 

9.  All  operations  must  begin  and  end  wbiie  the  battery  is  at 
zero,  increasing  and  decreasing  the  current  slowly  and  gradu- 
ally, one  cell  at  a  time,  thus  avoiding  any  shock  to  the  patient. 

10.  Before  operating,  the  susceptibility  of  the  patient  to  the 
electric  current  should  be  ascertained. 

11.  The  problem  is  to  absorb  the  stricture,  not  to  cauterize, 
bum,  or  destroy  tissues. 

12.  Weak  currents  at  long  intervals. 
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13.  In  most  cases  a  current  from  2^  to  5  milliamperee  will 
do  the  work,  but  it  must  be  regulated  according  to  the  work 
to  be  done. 

14.  The  e^nces  should  be  at  intervals  of  one  week,  not 
ohener. 

15.  The  best  poeition  for  the  patient  to  assume  during  the 
operation  is  that  which  is  most  comfortable  for  himself  and  the 
operator.  We  prefer  the  erect  posture,  but  the  recumbent  or 
others  may  be  taken. 

16.  Anesthetics  should  be  avoided. 

17.  Force  should  never  be  used.  The  bougie  must  be 
guided  in  the  most  gentle  way,  and  the  electric  current  alone 
must  be  allowed  to  do  the  work. 

18.  Two  electrodes  in  succession  should  never  be  used  dur- 
ing one  stance. 

19.  All  strictures  are  amenable  to  treatment  by  electrolysis. 

20.  Pain  should  never  be  infiicted  by  this  operation. 
Therefore,  it  should  not  be  done  when  the  urethra  is  in  an 
acute  or  even  subacute  inflammatory  condition. 

21.  The  electrode  should  not  be  greased  with  substances 
that  are  non-conductors  and  would  insulate. 

22.  For  ordinary  stricture,  the  size  of  the  electrode  selected 
should  be  three  nimibers  (French)  larger  than  the  stricture. 


ADVAiTTAOES     OF    ELECTHOLTSIS 

94.  The  advantages  of  elecla-olysis  are  as  follows:  (1) 
Electrolysis  is  applicable  to  all  strictures  in  any  part  of  the 
urethra.  (2)  It  will  pass  and  enlarge  any  stricture  when 
other.instiuments  or  the  skill  of  surgeons  fail,  which  has  often 
been  demonstrated.  (3)  It  causes  no  pain  or  inconvenience. 
(4)  It  is  devoid  of  danger.  (6)  It  is  not  followed  by 
hemorrhage,  fever,  or  other  unpleasant  consequence.  (6)  It 
relieves  at  once.  (7)  The  patient  is  not  prevented  from 
attending  hie  daily  work  or  business,  and  can  earn  his  living 
while  under  treatment  without  restraint.  (8)  No  relapse 
takes  place,  if  once  cured. 
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REMARKS    ON    THRBE    HUIfDReD    CA8&9 

95.  In  the  selection  of  each  series  is  a  little  difference.  The 
first  hundred  cases  was  reported  to  the  American  Medical 
Association,  in  Cleveland,  1893.*  The  principal  feature  was 
to  show  that  no  relapse  of  the  malady  occurred  after  the  stricture 
had  been  cured  by  means  of  the  electrolysis.  As  the  meaning 
of  the  word  cured  may  be  interpreted  by  some  differently  than 
by  others,  it  will  be  more  explicit  to  define  the  meaning,  viz. : 
no  contraction  of  the  caliber  of  the  urethra  took  place,  and  after 
the  patient  had  been  dismissed  as  well,  to  his  own  satisfaction, 
the  same  number  of  sound,  or  catheter,  that  was  used  the  last 
time  in  treatment  would  easily  pass  after  a  year,  oi  even  many 
years.  These  cases  were  naturally  not  consecutive  cases,  but 
collected  from  consecutive  cases  for  the  purpose,  and  had  to 
meet  the  following  conditions:  (1)  That  the  patients  be  under 
treatment  regularly,  and  for  a  reasonable  time;  (2)  that  they 
were  to  be  dischai^ed  cured,  or  at  least  so  improved  that  they 
were  content  with  the  result  and  did  not  wish  any  further  treat- 
ment or  improvement;  (3)  that  they  were  to  be  cases  that 
were  heard  of  afterwards  by  reliable  information;  mostly  by 
reexamination.  Some  of  these  patients  came  repeatedly  for 
such  a  reexamination.  (4)  The  proof  of  no  relapse  was,  that 
the  same  number  of  sound  was  used  in  the  reexamination  that 
passed  the  last  time  at  the  close  of  the  treatment,  that  is,  if  the 
caliber  of  the  urethra  was  enlai^ed  to  a  No.  26  French,  the 
same  number  passed  again  after  3  to  11  years,  respectively. 

96.  The  second  hundred  casesf  was  selected  in  a  different 
way.  It  consisted  of  the  experience  of  a  later  period,  the 
narrative  of  almost  consecutive  cases  taken  from  the  note-book, 
relating  to  all  such  cases  that  had  remaine<:l  long  enough  under 
treatment  to  warrant  a  result  and  in  which  the  necessary 
information  had  been  furnished  and  recorded;  on  the  other 
side,   omitting  cases  that  had   not  been   long  enough  under 


^Journal  American  Medical  Aasocialion,  April  25, 1885;  New  England 
Medical  Monthly,  Aaguet,  1885. 

t  Journal  of  American  Medical  Association,  September  24,  1887. 
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treatment,  or  only  seen  without  treatment,  and  in  which  the 
record  is  eufficient.  The  patients  were  dismissed  or  stopped 
treatment  themselves  when  they  felt  comfortable  and  well,  had 
a  caliber  of  the  urethra  that  enabled  them  to  void  freely  a  good 
large  stream,  and,  if  they  wanted,  could  exercise  a  sexual  inter- 
course. The  result  of  such  treatment  is  noted  under  the  heading 
'  'Sequel  and  Caliber  of  Urethra  When  Discharged. ' '  The  number 
of  the  electrode  used  ia  stated  according  to  the  French  scale. 

97.  The  third  hundred  cases  diSers  somewhat  from  the 
first  two,  as  this  is  the  hundred  consecutive  cases  treated  by  us, 
and  even  if  treated  only  temporarily,  the  result  is  stated 
regardless  of  whether  the  patient  remained  under  treatment  long 
enough  for  an  expected  favorable  result  or  left  for  some  reason 
before  being  cured.  Excluded  from  the  consecutive  order  were 
only  consultations,  or  patients  that  were  seen  once  and  came 
for  an  examination  or  diagnosis. 


RECAPITtTLATION 

98.  The  enlargement  of  the  caliber  of  the  urethra  by  the 
electrolytic  treatment  was  as  follows: 

Strictures  that  admitted  no  instrument  were  enlai^ed  from 
No.  24  to  28  French,  respectively. 

Strictures  that  admitted  a  No.  4  instrument  were  enlarged 
from  No.  14  to  28  French,  respectively. 

Strictures  that  admitted  a  No.  6  instrument  were  enlai^ed 
from  No.  17  to  28  French,  respectively. 

Strictures  that  admitted  a  No.  7  instrument  were  enlarged  to 
No.  20. 

Strictures  that  admitted  a  No.  8  instrument  were  enlarged 
from  No.  21  to  28  French,  respectively. 

Strictures  that  admitted  a  I^o.  9  instrument  were  enlarged 
from  No.  17  to  28  French,  respectively. 

Strictures  that  admitted  a  No.  II  instrument  were  enlarged 
from  No.  20  to  28  French,  respectively. 

Strictures  that  admitted  a  No.  12  instnument  were  enlai^ed 
to  No.  28. 
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Strictures  that  admitted  a  No.  13  inBtniment  were  enlarged 
from  No.  26  to  28  French,  respectively. 

Strictures  that  admitted  a  No.  14  instrument  were  enlarged 
from  No.  26  to  28  French,  respectively. 

Strictures  that  admitted  a  No.  15  instrument  were  enlarged 
from  25  to  28,  respectively. 

Strictures  that  admitted  a  No.  17  instrument  were  enlarged 
from  No.  20  to  28,  respectively. 

Strictures  that  admitted  a  No.  18  instrument  were  enlai^;ed 
from  No.  26  to  32,  respectively. 

Strictures  that  admitted  a  No.  20  instrument  were  enlarged 
from  No.  25  to  28,  respectively. 

Strictures  that  admitted  a  No.  21  instrument  were  enlarged 
from  No.  25  to  32,  respectively. 

Strictures  that  admitted  a  No.  2H  instrument  were  enlarged 
from  No.  27  to  30  French,  respectively. 

Strictures  that  admitted  a  No.  25  instrument  were  enlarged 
from  No.  30  to  32,  respectively. 

99.  The  result  of  the  enlargement  of  the  caliber  of  the 
urethra  varied  according  to  circumstances;  as,  neceRsities,  wishes 
of  the  patients,  time  allowed  for  treatment,  nature  of  the  stric- 
ture, complications,  general  condition  as  to  occupations,  vices  or 
virtues  of  the  patients.  But,  results  must  be  considered  very 
good,  even  by  chronic  grumblers,  if  a  caliber  of  an  urethra  can 
be  enlarged  to  a  No.  28  French,  when  at  the  first  visit  no  instru- 
ment would  pass,  and  experts  have  tried  in  vain  before.  In 
some  cases,  the  family  physician  had  tried  for  weeks;  in  othere, 
celebrated  professors  were  given  chances  without  being  able  to 
pass  any  instrument,  and  the  disposition  of  the  cases  were  the 
advice  of  perineal  section.  In  some  cases,  this  advice  by  the 
family  physician  was  accompanied  by  a  written  introduction  to 
a  first-class  operator,  etc.  In  all  such  cases,  when  no  medical 
hand  could  pass  the  stricture  with  an  instrument,  it  was  passed 
successfully  hy  the  power  of  the  "electrolysis,"  which  acted  as 
a  chemical  absorbent,  and  not  as  a  dilator,  ae  some  kind  friends 
have  suggested.  If,  in  these  cases,  dilatation  could  have  been 
used,  why  did  the  experts  and  sni^eons  not  do  it?     All  these 
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are  facts  that  can  be  veriiied  by  reliable  witnesses,  and  there  can 
be  no  doubt  that  the  electrolysis  did  the  work,  which  could  not 
be  done  by  pressure  or  dilatation. 

The  duration  of  the  strictures  at  the  time  the  patiento  pre- 
sented themselves  for  treatment  varied  from  3  months  to  53 
years,  and  in  recapitulating  we  find  two  cases  that  had  a  stand- 
ing of  3  months;  three  cases,  6  months;  two  cases,  7  months; 
one  case,  9  months;  nine  cases,  I  year;  eleven  cases,  2  years; 
eight  cases,  3  years;  five  cases,  4  years;  eleven  cases,  6  years;  five 
cases,  6  years;  four  cases,  7  years;  five  cases,  8  years;  three 
cases,  9  years;  ten  cases,  10  years;  one  case,  11  years;  fivecases, 
12  years;  four  cases,  16  years;  two  cases,  16  years;  two  cases, 
17  years;  five  cases,  20  years;  one  case,  23  years;  one  case, 
24  years;  one  case,  32  years;  and  one  case,  53  years. 

100.  The  percentage  of  single  or  multiple  strictures  is  given 
below : 
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We  may  expect  nearly  one-half  of  patients  presenting  them- 
selves having  single  strictur^.  The  increafie  of  multiple  stric- 
tures in  these  statistics  may  arise  from  the  fact  that  more  bad 
cases  were  transferred  to  us. 

101.  The  number  of  strictures  in  one  individual  we  find  as 
follows: 
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102.  The  tocalioH  of  tbe  strictures  was  found  in  all  parts  of 
the  urethra,  from  tbe  meatus  to  more  than  8  inches  from  it,  as 
follows: 
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103.  situation.  — The  greatest  number  of  strictures  were 
from  4  to  6  inches,  or  in  tbe  first  part  of  the  urethra;  in  tbe 
membranous  part,  15  per  cent ;  in  tbe  prostatic  part,  5  per 
cent.  This  combined  statistic  of  these  three  hundred  cases 
Gonfirms  tbe  observations  made  at  the  report  of  the  first  series, 
that  strictures  appear  in  every  portion  of  the  urethra,  about 
15  per  cent,  in  the  membranous  and  about  5  per  cent,  in  the 
prostatic  portion,  some  of  Uie  latter  being  of  traumatic  origin. 
It  seems  to  be  a  mistake  to  believe  that  there  are  no  strictures 
in  tbe  prostatic  portion  of  the  urethra,  and  that  the  largest 
number  are  situated  within  3  inches  from  the  meatus. 

S^nces,  intervals,  and  time- treatment  average  exactly  alike 
in  all  series  reported.  From  one  to  ten  operations,  in  some 
cases,  even  more,  were  necessary,  from  which  fact  one  may 
draw  the  conclusion  that  tbe  average  number  of  siiances  was 
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five  to  six  for  each  case.  The  treatment  io  each  case  averaged 
2  to  3  months.  Long  intervals  between  the  B^ances  and  weak 
currents  are  the  most  important  factors  in  these  operations. 
The  interval^  should  be  once  a  week  or  more,  but  in  case  of 
neceBEity  may  be  shortened ;  each  stance  should  last  from  2  to  10 
minutes.  The  electric  current  is  from  3  to  5  milliamperes  of  a 
good  galvanic  battery,  having  a  steady  current.  Precision  and 
measurement  of  the  electric  current  are  important. 

104.  Oljections  —  Unjustly  Made.  —  In  reality  there 
can  be  no  valid  objections  to  the  method  of  electrolysis  in  tlie 
treatment  of  urethral  strictures,  and  those  that  have  been  raised 
from  time  to  time  come  either  from  men  entirely  ignorant  of  the 
first  physical  laws  of  electricity  or  from  such  as  have  had  a 
personal  interest  or  feeling  in  the  matter.  To  the  latter  class  in 
the  opposition  belong  some  surgeons  of  high  standing,  who  are 
wedded  to  the  knife,  have  not  tested  the  electrolysis,  and  hence 
are  opposed  to  any  innovation.  Most  of  such  objections  are 
unfounded,  based  on  false  theories,  or  are  too  trivial  and  too 
ludicrous  to  be  considered.  Some  have  even  the  stamp  of  mis- 
statements purposely  made.  One  friend  objecte  to  the  treatment 
because  it  does  cot  always  cure  a  prostatitis  or  any  other  dis- 
chai^e.  Of  course  it  does  not  always.  Discharges  will  only  be 
cured  if  their  existence  is  caused  by  stricture;  but  if  there  are 
granulations,  or  other  causes,  electrolytic  treatment  has  nothing 
to  do  with  it.  Some  are  aggrieved  to  bear  that  to  succeed  it  is 
necessary  to  understand  electricity  and  the  handling  of  the 
gen i to- urinary  instruments.  Now,  there  is  scarcely  a  profession, 
business,  or  even  common  labor  that  can  be  exercised  without 
an  apprenticeship,  and  in  any  vocation  expertiiess  is  needed  to 
be  successful.  The  same  objection  could  be  raised  to  any 
operation,  or  even  to  the  practice  of  medicine. 

A  London  surgeon  does  not  like  the  long  intervals  between 
st^ances,  without  giving  any  reason  for  it.  If  necessary  he  may 
operate  at  shorter  periods.  One  distinguished  operator,  who  is 
most  persii^tent  in  his  opposition  to  this  method,  ai^ues  as 
follows:  "Electrolysis  is  a  heat;  heat  hums;  burns  make 
cicatrices;     cicatrices     make     every    stricture    worse;     ergo, 
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electrolysis  is  no  good!"  Now,  that  surgeon  should  know  better 
after  having  read  articles  on  the  subject  and  heard  explanations. 
It  is  distinctly  advised,  always  practiced,  and  insisted  on  to  use 
weak  currents  from  2^  to  5  milliamperes,  so  that  the  electrolysis 
acts  as  a  chemical  decomposition  by  absorption,  which  never 
bums  or  destroys  tissues.  If  some  surgeons  use  too  strong  cut- 
rents,  or  the  positive,  instead  of  the  n^ative,  pole,  they  make 
gross  mistakes,  must  necessarily  fail,  destroy  tissues,  and  ruin 
their  patients.  If  professors  and  others  have  made  such  mis- 
takes and  failures,  it  is  to  be  lamented,  but  does  not  harm  the 
reputation  of  a  good  method  which  is  approved  by  acknowl- 
edged Buccesses  in  a  large  number  of  cases  all  over  the  world. 
It  is  more  than  ludicrous  to  read  the  report  of  an  operator  that 
has  the  naivete  to  measure  electricity  by  a  thermometer. 

105.  Fallnres. — As  the  Bucceas  is  dependent  on  the 
laws  of  physics  and  chemistry,  there  should  be  no  failures  if  the 
treatment  is  carried  on  according  to  such  laws.  As  there  have 
been  reports  of  failure  even  by  excellent  medical  practitioners, 
the  cause  muBt  be  in  either  of  the  following  four  reasons:  (1) 
Incompetence  of  the  operator;  (2)  miBmanagement  of  the  case; 
(3)  wrong  diagnosis;  (4)  faulty  instruments. 

1.  Incompetence  of  OperaUrr. — To  succeed,  the  operator  musi 
be  an  accomplished  surgeon  and  electrician,  knowing  the  differ- 
ence between  a  galvanic  and  an  induced  current,  in  the  first 
place,  and,  secondly,  having  some  knowledge  of  the  differeni 
results  obtained  by  each  current  on  animal  tissue.  He  must  be 
an  accomplished  surgeon,  so  as  to  be  able  to  lightly  introduce 
instruments  into  a  diseased  urethral  canal  and  safety  guide  them 
through  all  parts  of  an  abnormal  or  pathological  passage. 

2.  Mimianagement.—OiheTif,  though  having  enough  knowl- 
edge of  the  subject,  will  fail  on  account  of  carelessness.  They 
do  not  give  time  to  the  details,  are  without  any  perseverance, 
and  become  easily  discouraged  if  their  first  trials  do  not  give 
them  perfect  results.  From  a  letter  of  a  prominent  physician  it 
was  plainly^shown  that  the  doctor,  in  treating  the  case,  violated 
nearly  every  rule  that  would  lead  to  success. 

First,  he  passed  an  electrode  that  gave  pain;  pain  should  not 
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be  given  under  any  circumEtances.  If  floreness  is  already 
present,  it  should  be  removed  by  appropriate  remedies.  Second, 
he  did  wrong  to  give  an  anesthetic;  where  there  is  no  pain  an 
anesthetic  is  not  required.  The  patient  should  be  able  to 
express  bis  teeling  as  a  partial  guide  to  tbe  operator.  Third, 
the  current  used  was  entirely  too  strong,  ^burth,  more  than  one 
electrode  was  passed  at  a  single  sitting.  The  invariable  rule  is 
that  DO  two  instruments  should  be  passed,  even  for  several  days 
after  the  operation.  Fifth,  2  days  later  an  English  sound  was 
passed,  making  the  stricture  bleed,  which  showed  that  damage 
was  being  done  to  the  urethra.  No.  8  was  selected  after  No.  9 
bad  passed  2  days  previously,  which  is  another  mistake.  The 
object  is  to  enlarge  the  caliber  of  the  urethra,  during  each  subse- 
quent sitting.  This  treatment  alHO  brought  on  two  attacks  of 
urethral  fever,  which  will  never  happen  with  proper  care.  Sixth, 
instead  of  allaying  pain  and  irritation,  tbe  doctor  made  matters 
worse  by  using  the  sound  and  producing  more  irritation. 

Notwithstanding  all  this  mismanagement  the  patient  and 
doctor  were  pleased  with  tbe  improvement.  One  year  later  tbe 
operator  wrote,  however,  that  the  case  did  not  turn  out  as  well 
as  he  could  have  wished.  He  acknowledged  bis  errors  and 
reported  other  more  successful  cases, 

3.  Wrong  Diagnom. — This  consists  in  attempts  at  the  elec- 
trolytic treatment  when  no  stricture  exists  or  is  present  or  the 
impossibility  to  pass  spasmodic  action  with,  electrolysis. 

4.  FauUy  imtruments  certainly  may  becomeacauseof  failure, 
though  an  expert  operator  may  partly  overcome  this  cause  by 
the  skilful  handling  of  even  rude  instruments.  Nevertheless,  a 
careful  man  will  select  the  best  instruments  as  an  important 
factor  to  his  success.  Many  instrument-makers  make  cheap, 
faulty  articles  or  useless  alterations,  in  order  to  compete  with 
honest  work. 

106.  Relapses. — These  do  not  take  place  when  the  stric- 
ture has  been  cured  and  the  patient  discharged.  The  reason  for 
such  a  statement  is  that  in  a  cure  tbe  pathological  condition  has 
been  alwirlied  by  the  decomposition,  which  is  an  entire  removal 
of  the  stricture  and  its  cause.     The  conditions  for  declaring 
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patients  cured  are:  (1)  The  patients  being  under  treatment 
regularly,  and  for  a  reasonable  time.  (2)  Tliat  they  were  to 
be  dischai^ed  aa  cured,  or  at  least  so  improved  that  they  were 
content  with  the  result  and  did  nut  wish  any  furtlier  treatment 
or  improvement.  (3)  That  they  were  to  he  cases  that  were 
heard  of  afterwards  by  reliable  information.  Some  of  these 
patients  came  repeatedly  for  such  reexamination.  (4)  That  a 
reaaoDable  time  had  been  allowed  between  the  discharge,  when 
cured,  and  the  reexamination,  which  in  these  cases  was  from 
3  to  11  yeare,  respectively. 

The  proof  of  no  relapse  was  that  the  same  number  of  sound 
was  used  in  the  reexamination  that  passed  the  last  time  at  the 
close  of  the  treatment,  that  is,  if  the  caliber  of  the  urethra  was 
enlarged  to  a  number  26  French,  the  same  number  passed  again 
after  3  to  11  years,  respectively;  and  at  the  present  time,  patients 
can  be  shown  who,  after  being  cured,  have  been  well  without  a 
relapse  for  26  years. 

Now,  in  conclusion,  electrolysis  of  urethral  stricture  must  and 
will  succeed,  in  proper  hands,  in  every  case  that  is  intelligently 
and  judiciously  undertaken.  The  operation  itself  needs  a  clear 
head,  a  steady  hand,  fingers  that  both  see  and  feel,  and  patience 
and  good  discrimination  in  the  application  of  the  strength  of 
current  and  length  of  sitting.  In  the  strictest  sense  of  the  word, 
there  can  be  no  failures  in  dissolving  the  dense  tissue  that  con- 
stitutes a  stricture,  for  electrolysis  is  based  on  a  fixed  chemical 
action  of  the  constant  current  on  these  animal  tissues.  EUctrol- 
ysil  cannot  fail,  but  operaU/rg  may,  and  do. 

RBVISW    OF    OTHER    METHODS    OF    TREATMENT 

107.  The  above  method  of  electrolysis  for  the  treatment  of 
urethral  stricture  lias  been  described  in  detail,  as  It  has  been 
practiced  successfully  in  many  thousand  cases  by  different 
operators  and  is  therefore  recommended.  There  are  other 
methods  that  may  be  used  in  certain  cases,  and  are  mentioned 
here  in  order  that  the  student  may  know  of  such  methods. 

108.  Fort's  lilnear  Electrolysis.  —  Fort's  so-called 
liiuai  dectrolyna  consists  in  the  use  of  an  instrument  like  an 
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elaBtic  catheter,  with  a  filiform  attachment,  Fig.  26.  Into  this 
catheter,  at  the  lower  end,  is  set  a  triangular  platinunri  knife. 
The  shaft  of  the  instrument  has  a  cahber  of  a  No.  11  French, 
and  the  knife  cnts  to  No,  26  French,  A  current  of  from  10  to 
20  milliamperes  is  used  for  a  short  time,  from  10  to  60  seconds, 
during  which  the  knife  ispushed  through  the  stricture.  This 
instrument  has  a  striking  similarity  with  Doctor  Butler's  instru- 
ment, described  in  the  American  Journal  of  Electrology  and 
Neurology,  New  York,  Vol.  I,  No.  2,  October,  1879,  page  95, 
Fort's  operation  is  made  in  one  stance,  and  is  in  reality  a 
divulsion,  and  not  an  electrolysis.  McNamara's  divulsion  has 
done-well  in  some  cases,  but  in  others  has  failed.     More  could 
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be  said  about  Fort's  linear  electrolysis,  but  after  careful  consid- 
eration, the  conclusions  are:  (1)  That  the  current  of 
10  milliamperes  can  give  very  tittle,  if  any,  chemical  decompo- 
sition in  30  seconds.  (2)  That  a  strong  current  may  cauterize, 
but  ifl  not  effective  in  30  seconds.  (3)  That  the  action  is  in 
reality  a  divulsion,  which,  under  certain  conditions,  is  not  free 
from  danger.  (4)  That  the  instrument  has  a  similarity  with 
Butler's  device.  (5)  That  the  instrument  is  patented. 
(6)  That  the  procedure  is  not  ein  electrolysis,  rather  uncerluin, 
and  we  cannot  recommend  it. 

109.  Gradual  Dilatation. — This  is  an  ideal  treatment, 
and  may  succeed  in  some  contraction  of  the  mucous  lining,  but 
in  an  organic  stricture,  with  new  fibroid  tissues  formed  in  the 
surroundings  of  the  urethra,  it  will  fail.  The  dilatation  acts 
only  temporarily  like  an  elastic  band,  which  retracts  as  soon  as 
the  dilator  is  removed. 

HO.  Cutting  Operations  (Uretlirotomy). — Theee 
can  only  divide  the  obstruction  in  one  line  and  in  one  place, 
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leaving  the  other  parts  of  the  coiiBtriction  intact.  Even  if  an 
incision  enlarges  the  caliber,  one  of  two  things  will  follow: 
either  the  divided  Burfaces  come  in  opposition  and  then  heal  by 
first  intention,  thereby  restoring  the  stricture  just  as  it  was 
before  the  cutting  operation,  or  the  divided  surfaces  are  kept 
apart  and  stretched,  in  which  case  the  healing  must  take  place 
by  granulations  and  subsequent  formation  of  cicatrices,  leaving 
the  patient  uncured  and  in  a  condition  still  requiring  the  use  of 
a  sound.  This  is  admitted  even  by  the  principal  advocates  of 
cutting  operations.  Some  voices  in  the  profession  have  pro- 
tested against  urethrotomy,  and  such  have  been  mentioned. 

111.  national  Treatment  of  Strictures  of  the  Male 
Urethra. — John  Harvey  Girdiier,  M.  D.,  says:  "From  the 
etand[>oint  of  antisepsis,  the  operation  of  internal  urethrotomy 
is  a  most  glaring  inconsistency,  and  a  violation  of  the  known 
laws  of  nature,  as  applie<:I  to  this  part  of  the  organism.  You 
cannot  cut  a  stricture  internally,  without  at  the  same  time  cut- 
ting some  of  the  sound  tissue  in  its  neighborhood.  Should  the 
patient  escape  these  dangers  of  infection,  the  worst  is  to  follow, 
for  after  this  traumatism,  nature  adopts  her  old  method  of 
preserving  the  integrity  of  the  urethra,  and  deposits  more 
lymph  at  the  seat  of  the  stricture  and  in  the  adjoining  healthy 
tissue,  which  in  time  oi^nizes,  and  contracts;  and  not  the  old 
stricture,  but  a  tighter  one  is  formed,  and  the  last  state  of  that 
urethra  is  worse  than  the  first." 

Dr.  J.  P.  Tuttle*  said,  at  the  meeting  of  the  New  York 
County  Medical  Society,  May  25,  1896,  that  the  whole  princi- 
ple of  dilatation  and  internal  urethrotomy  was  wrong.  The 
success  of  internal  nretlirotomy  depended,  not  on  the  thorough- 
ness of  the  cutting,  but  on  the  thoroughness  with  which  the 
urethra  was  dilated  after  the  internal  urethrotomy.  Dr.  N.  Senn 
declared  cutting- operations  in  strictures  a  failure,  in  his 
essay  at  the  New  York  State  Medical  Association,  held  October 
28,  1891.  The  objections  to  internal  urethrotomy  are;  (1)  It 
does  not  cure;  (2)  chordee  is  a  frequent  sequence;  (3)  the 
mortality  is  about  4  per  cent 

•American  Medico-Surgical  Buik'tin,  Jane  t>,  1896,  page  794. 
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DI8BASES  OF  THE  URETHBA 

GOXOniUIEA,    OR    FRXTTHKinS 

112.  In  the  acute  stage  of  this  disease,  very  little  can  be 
done,  as  it  causes  pain  that  the  patient  will  not  endure.  An 
authority  of  France,  Doctor  Doumer,  has  reported  success  by 
the  employment  of  high-frequency  currents. 

Metallic  electrolysis  has  also  been  used  for  the  chronic  form 
of  urethritis.  This  is  possible,  but  n-e  cannot  recommend  it,  as 
it  may  cause  severe  contractions  of  the  urethra. 

Dr.  H.  T.  Webster,  of  Oakland,  Cal.,  reports*  decided  suc- 
cess in  the  treatment  of  gonorrhea  with  the  faradic  current.  He 
introduced  an  urethral  electrode  into  the  urethra  an  inch,  and 
then  turned  on  a  current  of  faradism,  the  electrode  being  con- 
nected with  the  positive  pole,  while  the  negative  pole  was  a 
sponge  held  in  one  hand.  The  pain  was  reduced  in  a  few  min- 
utes, and  20  minutes  of  the  faradization  relieved  entirely;  a 
good  night  followed  with  comfort.  Ten  days  were  needed  for  a 
complete  cure,  during  which  time  daily  applications  of  the 
faradic  current  were  given.  No  sequel  of  gleet  followed,  the 
patients  making  excellent  recovery. 


113.  Several  authors  have  reported  good  results  with  the 
faradic  current.  The  late  Doctor  Steavenson,  of  London,  used 
the  negative  pole  in  the  urethra  with  an  urethral  electrode  con- 
nected with  the  negative  pole.  The  electrode  connected  with 
the  positive  pole  was  placed  on  some  indifferent  part  of  the 
body,  but  by  preference  over  the  lumbar  plexus,  as  possibly 
the  effect  of  the  electricity  on  the  nervous  supply  of  the  urethra 
may  be  beneficial.  As  a  rule  the  benefit  arises  from  a  stimula- 
tion of  the  mucous  membrane  and  the  gland^^.  A  sound  may 
be  used,  but  it  is  still  better  if  a  part  of  such  electrode  is  insu- 
lated and  only  2  or  3  inches  used  for  direct  contact  with  the 
mucouK   Hiembmne   of  the   urethra  with   a  current  from  the 

*Mai»acliu«!ltti  Medical  Joiiraal,  Vul.  14,  No.  S. 
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fine-wire  coil  of  the  phyeician's  induction-apparatua.  The  pole 
for  the  urethra  must  be  Bclected  according  to  indications,  with 
a  preference  for  the  positive  pole.  The  applications  must  be 
given  for  10  minotea  every  third  day. 

114.  Urethritis  Chronica  Glandularis. — This  form  of 
gleet  has  been  described  by  Oberlaender  as  a  pathological  con- 
dition or  inflammatory  process,  chiefly  in  the  glands  over  the 
mucous  lining  of  the  cavernous  urethra.  The  diagnosis  of  such 
a  state  can  only  be  made  by  an  ocular  inspection  with  the 
urethroscope.  Dr,  G.  T.  Mundorf,  of  New  York,  has  made  a 
Etudy  of  this  disease,  and  written  a  paper  that  was  published 
in  the  Medical  Record,  August  20,  1898.  The  treatment  is 
made  by  electrolysis  through  the  urethroscope  in  a  similar 
manner  as  in  strictures.  The  negative  pole  is  used  in  the 
urethra,  and  the  positive  moist  sponge-electrode  applied  over 
the  abdomen.  A  galvanic  battery  must  he  chosen  just  the 
same  as  in  the  treatment  of  strictures. 

It  is  best  for  the  physician  to  stand  to  the  right  of  the  patient 
(the  patient  being  seated  in  a  reclining  chair),  for  reason  that 
the  steps  necessary  to  the  operation  can  bo  followed  more  con- 
veniently. The  endoscopic  tube  is  introduced  to  the  bulbous 
portion  of  the  urethra  and  then  slowly  withdrawn  until  a  dis- 
eased glandular  opening  comes  into  view.  The  tube  is  now 
held  steadily  with  the  left  hand,  the  sound  is  thrust  directly 
into  the  opening  of  the  duct,  and  the  electric  circuit  is  closed. 
In  a  few  seconds,  the  following  phenomenon  is  observed,  show- 
ing that  the  electrolytic  action  is  in  play:  A  ring  of'grayish- 
white  foam  is  seen  to  form  around  the  electrode,  somewhat 
obscuring  the  field  of  operation.  At  this  stage  it  is  [leat  to  dis- 
connect the  current,  remove  the  electric  needle,  and  then,  by 
means  of  a  cotton  swab,  dry  the  mucous  membrane.  The 
needle  is  not  to  be  withdrawn  from  the  tissues  until  the  current 
has  been  disconnected  at  the  battery,  thereby  avoiding  a  dis- 
agreeable shock.     The  operation  can  then  Ijc  continued. 

The  strength  of  the  galvanic  current  is  about  4  milliampcres, 
and  the  current  is  applied  to  each  aiTcctcil  gland  for  30  seconds, 
or  until  the  electrolytic  action  has  produced  the  desired  effect 
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Not  more  than  three  glands  8houl<l  be  electrolyzed  during  one 
seseion.  Between  the  P(^nnces  there  should  be  an  interval  of 
4  or  5  days.  Mild  urethral  injections  can  be  given  1  day  after 
the  operation.  Endoscopic  examinatione  should  be  made  for 
the  ocular  inspection  and  operation. 


GRANTTLAR    URETimms 

115.  This  disease  has  a  striking  similarity  with  granula- 
tion of  the  eyelids.  Electrolysis  could  be  employed  for  the 
treatment,  but  the  usual  successful  medication  is  a  local  appli- 
cation of  the  difleased  foci  through  the  urethroscope,*  which 
we  have  practiced  for  many  years.  The  following  illus- 
trations may  explain  the  changes  before  and  after  the  liical 
application,  which  have  been  made  from  nature  by  an  artist 
who  had  studied  and  graduated  in  a  medical  college.  He  made 
the  sketches  from  nature,  seeing  them  through  the  endoscope. 


EXPLASATION    OF    FIGURES 

In  Fig.  27,  (a)  and  (6)  represent  the  same  spot  before  and  after 
the  solution  of  nitrate  of  silver  haa  been  applied. 

(fl)  represents  the  mucous  lining  of  urelhra  altered  by 
chronic  disease,  thickened,  indurated,  and  of  a  dark,  brownish 
color.  Granulations  are  represented  by  the  elevations  and  the 
darker  color. 

(6)  is  the  same  as  (n).  The  solution  has  changed  the  color 
to  a  whitish  gray,  but  the  form  is  retained. 

(c)  and  (d)  represent  the  same  place  before  and  after  the 
application  of  the  solution. 

In  (r),  the  longitudinal  fibers  radiate  from  a  center  to  the 
periphery,  between  which  the  granulations  are  distinctly  seen, 
like  strawberry  eminences.      The  whole  surface  is  inlenselj' 


*R.  Newman.     "The  Endriscnpc  in  Oranular  (FrethritiH  in  the  Male." 
American  Practitioner,  AiipiHt,  1N71,  linniavilte. 
Feiiwick,     "Eleelric  liliiminati'Hi."     Cliurchill,  London,  lias  toany 

■eferences  to  the  biblicigrapliy  of  riidoscopy. 
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inflamed  and  injected  with  blood.  The  structure  is  not  altered 
as  at  (n). 

(^)  18  the  same  place  after  the  application  of  the  solution 
with  a  glaaa-brush.  The  whole  surface  has  now  instantaneously 
changed  to  a  pale,  more  normal,  color. 

(e)  represents  a  part  of  the  urethra  restored  to  health  by  the 
treatment.     Two  months  previous  it  looked  exactly  like  (c). 

(/)  represents  the  last  diseased  spot  in  the  urethra,  2  inches 
from  meatus,  to  which  the  solution  has  been  applied  slightly. 
The  color  is  now  paler,  as  in  health. 

(^)  represents  a  lai^e  inflamed  surface  in  the  urethra, 
^  inch  from  meatus,  deprived  of  its  epithelium  and  covered 
with  bloody  exudation.  In  the  middle  is  a  depression — a  loss 
of  substance  that  suppurates. 

(h)  is  the  same  place  after  the  solution  of  nitrate  of  silver 
has  been  applied. 

STRICTURE  OF  THE  E80PUAGU8 
116.  The  treatment  of  esophageal  strictures  is  almost  the 
same  as  those  of  the  urethra,  and  is  mentioned  here  on  account 
of  that  similarity.  Successes  have  Ijeen  achieved  by  electrol- 
ysis in  cases  in  which  other  means  had  failed.  Cutting-opera- 
tions from  below  followed  by  gradual  dilatation  have  been 
reported  as  successful,  particularly  by  M.  H.  Richardson,  of 
Boston,  professor  of  surgery  at  Harvard  Medical  College. 
Gradual  dilatation  by  t)ougies  cures  only  in  mild  cases,  but  in 
constriction  from  pathological  alterations  must  necessarily  fail 
in  the  majority  of  cases.  Professor  H'Jorth,  of  Christiania, 
rei>orted,  at  the  International  Medical  Congress,  in  Copenhagen, 
a  severe  case  in  which  the  stricture  had  been  caused  by  the 
patient  swallowing  an  alkali.  The  contraction  that  followed 
was  of  such  a  nature  that  no  sound  would  pass  below  the 
cricoid  cartilage,  and  swallowing  was  nearly  impossible. 
Gastrotomy  was  resorted  to,  and  electrolysis  applied  at  the  part. 
The  current  was  commenced  with  5  millianiperes  and  gradually 
increased  to  12.  After  1  hour,  the  electrode  suddenly  passed 
through  the  stricture.     After  an  inlcrvul  of  12  days,  a  second 
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application  of  electrolysis,  was  made,  after  wbich  the  patient 
could  eat  and  swallow  both  solids  and  fluids,  and  a  Charrifere 
bougie,  No.  19,  passed  through  the  former  stricture  both  ways, 
from  below  and  above.  Two  weeks  later  the  gastric  fistula  was 
closed  by  operation. 

As  a  rule  the  prognosis  in  esophageal  stricture  is  grave.  The 
elaborate  statistics  by  M.  Petit,  of  Paris,  of  155  operations 
show  only  2  per  cent,  of  cures  and  75  per  cent,  of  deaths. 
Therefore,  electrolysis  in  esophageal  strictures  must  necessarily 
play  an  important  part  in  the  treatment  in  the  future.  Other 
cures  by  electrolysis  have  been  reported  by  various  operators, 
as  Prince,  Butler,  Dickman;  E.  T.  Painter,  Pittsburg,  Pa.; 
D.   S.   Campbell,  Detroit,  Mich.;  T.  F.  Frank. 

117.  Divisions. — Some  authors  divide  esophageal  stric- 
tures into  different  divisions,  which  we  consider  unnecessary, 
and  which  is  confusing  Ui  the  student.  Among  these  divisions 
is  the  spasmodic  stricture,  which,  tor  reasons  already  stated, 
must  be  excluded,  because  an  occasional  spasm  is  no  stricture, 
and  therefore  no  electrolysis  is  indicated.  To  another  cla^s, 
belong  strictures  of  a  malignant  nature,  which  are  almost 
always  hopeless.  Electricity  may  give  a  temporary  relief,  but 
a  cure  cannot  be  expected.  The  remaining  subdivisions  are 
fibrous  and  cicatricial,  which  in  reality  means  the  same  thing 
as  a  stricture  caused  by  an  inflammatory  process,  whether 
acute  or  chronic.  By  organic  stricture  is  meant  the  class  in 
which  the  electrolysis  is  indicated,  and  in  moat  cases  will  be 
followed  by  a  cure. 

118.  Etiology. — The  etiology  of  strictures  are  usually  of 
a  traumatic  nature,    caused    mostly    by    the    swallowing    of 

caustics,  like  lye,  oxalic  acid,  corrosive  sublimate,  etc.,  all 
of  which  cause  a  serious  inflammation.  If  an  obstruction  is 
caused  by  the  swallowing  of  a  foreign  body,  like  false  teeth, 
which  cannot  be  dislodged,  nobody  would  think  of  applying 
electrolysis,  and  operative  measures  are  indicated. 

119.  Diagnosis.  —  Diagnosis  is  made  easily  by  the 
history  of  the  case   and   by  an   examination  with  a  bougie, 
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which  will  be  arrested  at  the  seat  of  the  strictare.  Modem 
instrumeDts,  with  electric  light,  will  illuminate  the  stomach, 
and  such  an  endoscopic  examination  may  assist  the  diagnosis 
and  treatment  in  some  cases. 

120.  Instruments, — A  galvanic  battery  described  as 
suitable  (or  the  treatment  of  urethral  strictures  must  be  used, 
and  firm,  flexible  electrodes  of  different  sizes  complete  the 
armamentarium.  Each  size  must  be  made  in  one  solid  con- 
tinuity. It  is  very  dangerous  to  have  bulbs  of  different  sizes 
that  screw  on  one  stem.  No  bulb  that  screws  is  safe,  as  it  is 
liable  to  unscrew  in  time  and  drop,  which  new  obstruction  may 
cause  the  patient's  death  or  at  least  necessitate  a  dangerous 
operation.  For  each  size,  a  separate  electrode  must  he  made  in 
one  firm  continuity.  The  bulb  is  e^-shaped,  and  soldered  to 
one  end  of  the  wire;  the  other  end  of  the  wire  is  fastened  to 
the  metal  that  connects  the  cord  to  the  negative  pole  of  the 
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battery.  Around  this  wire  another  is  wound  spirally.  The 
whole  instrument  is  incased  in  a  rubber  tulm,  only  leaving  free 
the  ends  where  the  bulh  and  the  connection  for  the  battery  are. 
We  have  devised  a  new  improvement  in  which  the  central  wire 
is  omitted.  Only  a  spiral  wire  is  used,  which  makes  the  elec- 
trode more  fiexible  and  yielding.  The  length  of  the  electrode 
should  be  2t  inches. 

121.  Modns  Operandi. — The  diagnosis  has  been  made, 
the  stricture  found  and  measured,  and  the  size  of  electrode 
neceeeary  selected.  If  practicable,  an  ocular  inspection  with 
electric  light  might  assist  the  diagnosis.  Antiseptic  measures 
can  be  used,  particularly  the  atomizing  of  the  mouth  with  a  . 
solution  ot  boric  acid  or  borolyptol.  The  patient  is  seated  in  a 
comfortable  chair,  so  that  he  can  bend  his  head  backwards. 
The  electrode  selected  for  the  operation  and  connected  with  the 
n^atire  pole  of  the  galvanic  battery  is  introduced  through  the 
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mouth  into  the  esophagus,  if  poeeible  to  the  seat  of  the  Btric-    , 
ture.     Then  the  patient  takes  the  other  electrode  from  the  posi-         ^ 
tive  pole  into  the  pahn  of  his  hand.     This  electrode  may  b«   ■    -"^^ 
carbon  covered  with  felt  or  cotton  and  well  moistened.     Then  ^        ™ 
the  current   is  turned  on   from   zero,   cell   by  cell,  to  aboul.i'        " 
10  milliamperes.      If  the  patient  is  not  inconvenienced  and.'       ™^ 
the  stricture  is  very  dense,  the  current  may  be  increased  to       ^"'" 
15  milliamperes.     The  operator  holds  the  bulb  against  the  stric-,        ™ 
ture  with  case  and  guides  the  electrode  through  the  Btricturl     ^^ 
and  then  into  the  stomach,  in  order  to  have  the  whole  tradj 
well  enlarged.     Then  the  electrode  is  slowly  withdrawn  unU 
the  stricture  Ijaa  been  passed,  and  the  current  is  diminishei 
again,   cell   by  cell,   to   zero,   when   the  electrode  is  entirel  123,   T 
removed.     During  the  operation  the  patient  must  control  spasfaietp^  p^j 
and  cough  as  best  he  can,  and  wipe  off  the  saliva  dischargireimar^  ^^ 
from  the  mouth.  'Sifred  moi 

The  st'ances  can  be  repeated  according  to  the  tolerance  of  tk«jsjm,p 
patient,  and  the  urgency  of  the  symptoms.  The  duration  beran  |jg 
also  'dependent  on  circumstances,  and  may  last  from  3  to  Jinsharg.' 
minutes.  Most  patients  cannot  endure  a  longer  period  tlnjaioftyj^ 
5  minutes.  ■  At  each  time,  if  possible,  a  larger  sized  electrolir.  (jg^f^ 
should  be  used.  The  operator  must  use  good  judgment  aSl^re  of  o 
care,  and  be  directed  by  the  circumstances  of  the  case  and  tlinv  jg  j^ 
tolerance  of  the  patient.  ^cieocv 

We  have  had  good  results.    Patients  with  stricture  that  eod^ia  ^ 
scarcely  swallow  milk  or  water  were  much  improved  and  cuion^i  >, 
in  a  short  time.     In  one  ciise  of  very  bad  stricture,  the  patiffr  ^'  p 
after  one  application  of  electrolysis  could  drink  well  and  ^liteall' 
eat  porridge  of  oatmeal;  after  the  second  application  he  co»ntn    • 
eat  meat.     The  stricture  was  13  inches  from  the  teeth,      t^  ,     ^ 
electrode  passed  and  advanced  to  15  inches.     The  electi   ftyliv  i  ' 
must  be  made  more  flexible  than  the  usual  esophageal  b-      •    «     ^ 
made  for  gradual  dilatation. 

122.     Electrocautery    has   been   used   in   these  str 
and  may  succeed  in  some  cases.     However,  it  needs  gre 
and  experience,  and  should  be  made  with  the  assistat 
electric  light  for  ocular  observation.     Strictures  in  other 
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ot  Ihe  body  have  been  treated  successfully  by  electrolysis. 
They  may  be  enumerated  as  follows:  Strictures  of  tbe  female 
arethra  and  stenosis  of  os  uteri;  obstructions  in  the  Eustachian 
lube,  which  often  are  the  cause  of  deafness;  strictures  of  the 
lacrimal  duct,  the  nasal  duct,  and  also  anterior  hypertrophies 
of  the  inferior  turbinated  bones.  The  treatment  is  similar  to 
that  described  under  urethral  strictures;  but  details  cannot  be 
given  here,  as  the  diseases  mentioned  have  already  been  treated. 


STRICTTTKE  OF  THE  RECTUM 

123.     This  disease  is  very  important,  as  it  causes  lots  of 

anxiety,  patn,  and  often  increases  so  much  that  it  is  the  real 

jijinprimary  cause   of   death.      In    no    instance    has    electrolysis 

lac^ieved  more  succeeses  than  in  this  malady.     Excluding  such 

njijeaaes  as  have  originated  from  malignant  growths  and  syphilis,  a 

Ijrtfcure  can  be  promised  and  expected  from  electrolysis.     Other 

[  tflfcneans  have  too  often  failed,  and  a  necessary  colotomy  is  gener- 

^  m\y  ft  torture  and  the  beginning  ot  the  end. 

,.cl4  Dr.  George  H.  Roh^,  of  Baltimore,  says:*  "The  treatment  of 

.,^(Mricture  of  the  rectum  hy  gradual  dilatation  or  linear  proc- 

jujlolomy  is  notoriously  unsatisfactory.     All  surgeons  admit  the 

inefficiency  ot  the  first  and  the  danger  of  the  second.     In  elec- 

(Aolysifl,   we  have  a  safe   and  apparently  efficient  method  of 

eatment. ' ' 

Dr.  W,  E.   Steavenson  writes:!     "Strictures  of  the   rectum 
,  like  all  other  strictures,  ho  treated  hy  electricity.     In  the 
pf,  ujority  of  cases  there  is  no  recontraction  or  return   of  the 
'  ricture,  but,  if  due  to  cancer,  a  fresh  growth  of  diseased  tissue 
yeiy  likely  to  take  place,  necessitating  a  recourse  to  the  treat- 
it.     Successive  applications  of  electricity  are  far  better  than 
dernier  resort  ot  colotomy,  and  may  keep  the  intestines 
it  as  long  as  the  disease  allows  the  patient  to  live." 
,<]orsed  by  other  efjually  eminent  authorities,  we  emphatic- 
■join  in  recommending  the  adoption  of  electrolysis  as  the 

itlanta  Medical  and  Surgical  Journal,  July,  1888,  po^  207. 

"Tbe  Vaea  of  Electrolysis  in  Surgery,"  by  W.  £.  Steavuns'iii,  M.  D. 
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treatment  for  rectal  strictures.  This  opinion  is  further  strength- 
ened by  experience  and  successec,  some  of  which  have  been 
published.*  We  have  successfully  treated  strictures  of  the 
rectum  by  electrolysis  since  March,  lR71,t  and,  as  the  literature 
on  this  subject  records  no  cases  prior  to  1871,  we  believe  we 
are  the  originators  of  this  method.  The  plan  of  treatment  fol- 
lowed in  those  cases  is  almost  identical  with  the  method  of 
treating  urethral  strictures  by  electrolysis. 

124>  Instrunaeuts. — The  armamentarium  consists  of  a 
good  galvanic  battery  with  conducting-cords,  handles  with 
sponge-electrodes  (a  few  binding-pcrews),  a  set  o(  rectal  elec- 
trodes of  different  sizes   and   shapes,  and  a  milliammeter  to 


A'nnnan'i  Sectai  Eleclrodi 

measure  the  electric  current.  Tlie  electrodes  have  at  one  end  a 
metal  bulb — copper  or  brass,  silver-  or  nickel- platod.  The 
form  is  fiat  or  egg-shaped.  They  are  made  iu  seta  of  different 
sizes;  the  length  is  from  ^  to  IJ-  inches,  and  the  circumference 
from  1 J  to  3  inches.     The  stem  of  the  electrode,  except  at  the 

•JcHirnal  American  Medical  AsHociatlon,  May  17,  IftliO. 
tSpecimen  preM'nUi]  to   New  Yorit   I'aliiological  Society,  April  10, 
1872.     New  York  Medical  lUcord,  Vol.  VU,  l6Ti,  page  20H. 
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extremities,  is  insulated  with  hard  or  soft  nibher;  some  are 
flexihle,  others  stiff.  If  larger  sizes  are  needed,  a  metallic  bulb 
is  used,  similar  in  shape  and  size  to  vaginal  electrodes,  which 
are  from  3  to  5  inches  in  circumference. 

The  beat  electrode  (Fig.  29)  for  examination  and  treatment 
has  recently  been  devised,  which  consists  of  a  bulb  on  a  spiral 
stem,  insulated  with  a  rubber  covering.  The  instrument  will 
accommodate  itself  to  the  flexures  and  easily  enter  the  colon, 
thereby  increasing  the  Seld  of  observation.  Undue  force  is 
prevented;  neither  can  the  tube  double  up  or  turn  on  itself.  If  * 
made  long  enoi^b,it  will  enter  into  the  transverse  colon,  where 
the  bulb  can  be  distinctly  felt,  and  in  some  instances  it  can  even 
be  seen  bulging  out. 

125.     Modns  Operandi. — The  patient  may  be  placed  in 

the  Sim's  position,,  on  the  left  side;  but  in  the  majority  of 
cases  the  lithotomy  position,  on  the  back,  is  preferable,  because 
in  the  examination  and  operation  the  anatomical  relations  of 
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rectum  and  colon  with  the  sigmoid  flexure  can  be  better  appre- 
ciated. The  galvanic  battery  is  brought  into  action  with  the 
switch  at  zero.  The  sponge-electrode,  wet  with  warm  water 
and  connected  with  the  positive  pole  of  the  battery,  is  placed 
firmly  in  the  palm  of  the  patient's  hand,  but  in  some  cases  may 
be  pressed  on  the  abdomen  or  thigh.  The  negative  metal 
electrode  is  lubricated  with  glycerin  and  inserted  to  the  seat  of 
the  stricture,  and  then  the  electric  current  is  slowly  increased 
from  zero  until  the  desired  strength  is  reached,  which  is  ascer- 
tained mainly  by  the  sensation  of  the  patient.  The  strength 
of  the  current  allowable  varies  from  5  to  15  or  even  20  milli- 
amperes,  according  to  the  Hcat  of  Btriclure,  the  nature  of  the 
neoplasm,  the  size  of  the  electrode,  and  the  susceptibility  of  the 
patient,  the  rule  always  being  not  to  use  a  strong  current  if  a 
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weak  one  will  accompliBh  the  object.  The  s^nce  may  last 
from  1  to  15  minutes.  No  force  sliouW  be  used;  the  electrode 
should  be  kept  steadily  against  the  stricture,  and  only  guided; 
the  electrolysis  does  the  work  of  enlarging  the  caliber  as  the 
instrument  passes  the  obstruction.  At  the  end  of  the  stance, 
the  current  is  slowly  reduced  to  zero,  and  not  until  then  is  the 
electrode  to  be  removed. 

It  will  be  perceived  that  the  occasionally  stronger  current  in 
this  operation  is  the  only  difference  from  the  treatment  of  ure- 
thral strictures.  Seances  may  be  repeated  in  1  or  2  weeks. 
According  to  circumstances  and  complications  of  the  disease, 
some  modifications  of  the  treatment  may  be  called  for,  one  of 
which  is  the  use  of  needles  in  the  moss  of  the  stricture  instead 
of  the  metal  bulb  at  the  negative  pole.  The  smaller  electrodes 
are  very  flexible  and  long,  the  object  being  that  undue  force  is 
impossible  while  being  used.  Some  operators  use  stronger 
currents,  particularly  if  anesthetics  are  used.  Doctor  Earle  has 
used  50  to  100  milliamperes.  We  have  witnessed  an  operation 
by  Dr.  W.  P.  Hutchinson  where  39  milliamperes  were  well 
tolerated.  If  neoplasms  are  present,  or  carcinoma  is  suspected, 
stronger  currents  are  indicated;  they  may  be  practiced  under 
an  anestlietic  with  needles  in  the  same  manner  as  in  the  treat- 
ment of  tumors.  Such  are  exceptions,  and  in  carcinoma,  an 
improvement  and  even  a  cure  may  be  effected  if  the  neoplasm 
is  local  and  confined  to  a  small  area  where  the  needles  can 
destroy  it, 

126.  Recapitulation. — In  recapitulating  the  facts  ip 
these  cases,  we  find  some  interesting  items.  It  seems  that 
females  are  more  inclined  to  have  rectal  strictures  than  males. 
In  367  cases  collected  by  Charles  B.  Ball,  276  were  females  and 
91  males.  In  twelve  cases  observed  by  us  only  two  were  men. 
Their  ages  were  mostly  between  30  and  40  years,  the  youngest 
being  24  and  the  oldest  G2.  The  two  males  were  comparatively 
young  men,  being  23  and  26  years  old,  respectively.  Eight 
cases  were  single  strictures,  and  four  were  multiple  strictures. 
The  duration  of  the  malady  was  from  G  months  to  20 
years.     The  causes  varied,  but  hemorrhoids  and  constipatioD 
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were  important  factors;  other  causes  were  ayphilia,  enteritis, 
and  dysentery.  It  ib  certain  that  a  rectal  stricture  may  follow 
any  inflammation  of  the  rectum.  One  case  was  complicated  by 
five  fistulte,  commencing  in  the  rectum  and  ending  externally 
in  different  parts  of  the  vulvar  and  gluteal  regions.  As  soon  as 
the  stricture  was  cured,  the  fistulas  healed  without  any  treat- 
ment; two  had  medical  and  the  balance  surgical  treatment,  six 
of  which  bad  been  operated  on  with  the  knife.  In  not  a 
single  case  had  the  previous  treatment  been  successful;  some 
were  entire  failures,  and  all  that  can  be  claimed  in  some 
exceptional  instances  was  a  temporary  relief  followed  by 
relapses.  Even  the  most  sanguine  operator  will  admit  that 
proctotomy  must  be  followed  by  the  use  of  a  rectal  bougie  at 
r^ular  intervals.  If  we  now  compare  all  other  methods  with 
the  treatment  by  electrolysis,  we  find  that  the  latter  has  at 
least  improved  every  case,  and  in  the  majority  of  cases  has 
effected  a  cure. 

Cases  5  and  6  were  certainly  improved,  but  in  the  end  may 
not  prove  satisfactory;  one  patient  had  too  many  complications, 
and  while  we  have  not  heard  from  her,  we  know  she  could  not 
have  been  permanently  benefited;  the  second  case  (No.  6)  was 
an  aggravated  one,  the  patient  l)cing  too  poor  to  attend  to  her- 
self, or  even  to  come  regularly  for  treatment.  This  case  was 
then  operated  on,  and  she  had  to  usq  a  rectal  bougie  regularly, 
by  which  means  the  stricture  was  kept  from  closing  up  again; 
but  after  4  years  she  had  a  relapse,  with  complications,  and 
finally  died.  Case  8  is  a  perfect  cure,  and  the  patient  remained 
well  for  15  years,  which  fact  has  been  graciously  acknowledged 
by  several  surgical  authorities;  while  a  papillomatous  growth, 
hy  some  pronounced  carcinoma,  complicated  the  case  to  such  a 
degree  that  a  cure  could  scarcely  be  expected  by  any  treatment. 
While  two  cases  were  improved,  ten  cases  were  cured  by  the 
electrolytic  treatment,  and,  as  far  as  known,  no  relapse  has 
taken  place,  which  were  from  1  to  10  years,  respectivelj',  except 
one  case,  in  which  nothing  has  been  heard  from.  The  best 
results  were  achieved  from  the  same  method  as  used  in  the 
treatment  of  urethral  strictures  by  electrolysis;  that  means  by 
metal  bulbs  as  negative,  and  weak  currents  in  intervals.     But 
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it  ia  in  the  nature  of  the  parts  treated  that  the  current  can  be 
applied  stronger  and  oftener  than  in  the  urethra. 

127.  More  recently  we  have  operated  on  very  severe  cases 
with  good  resultB.  Even  in  hopeless  cases  of  carcinoma,  the 
conditions  were  ameliorated  and  lite  prolonged,  A  toimer 
house  physician  ot  the  Long  Island  College  Hospital,  later  a 
well-known  practitioner  in  New  Hampshire,  had  a  carcinoma- 
tous stricture  of  the  rectum,  and  was  so  weak  and  emaciated 
that  he  could  not  leave  his  bed  and  had  to  have  constant 
attendance.  After  treatment,  he  was  so  much  improved  that 
he  went  home,  and  in  a  letter  stated  that  he  was  feeling  well, 
had  resumed  practice,  and  on  that  day  had  walked  4  mites.  A 
lady  who  had  suffered  ten  cutting  operations  for  carcinoma 
came  from  Italy  to  New  York  for  treatment.  Surgeons  made 
the  prognosis  that  she  could  not  live  3  months.  She  was  so 
much  benefited  by  electrolysis,  that  she  left  again  and  traveled 
in  Europe  for  3  years.-  Of  course,  both  these  patients  had 
relaj>ses,  and  finally  died.  We  by  no  means  wish  to  give  the 
impression  that  we  cure  carcinoma;  these  cases  are  only  cited 
to  show  that  electrolysis  does  good  and  even  in  carcinoma  will 
benefit  and  prolong  life.  Constitutional  diseases,  as  syphilis, 
must  be  treated  by  medicines  and  electrolysis  may  assist,  as 
the  case  of  Doctor  Earle  proves. 


RECTAIi  DISEASES 
128.  Electrocautery  and  electrolysis  have  been  recom- 
mended in  various  diseases  of  the  rectum  by  different  authors. 
Doctor  Byrne,  of  Brooklyn, -an  expert  and  the  inventor  of  an 
electrocautery  battery,  has  practiced  and  recommends  electro- 
cautery and  electrolysis  as  follows. 


lI£MORRnOIl>AL    TUMORS 

129.  Hemorrhoidal  taiiiws,  when  isolated,  may  be 
clamped  and  removed  with  the  cautery- knife,  the  incised 
stump  or  edges  being  subjected  to  extra  cauterization  before 
removing  the  clamp;    and   the  latter  should   be   allowed   to 
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remain  a  few  minutes  after  completing  the  excision,  and  its 
grasp  released  slowly  and  carefully,  so  as  to  avoid  hemorrhage. 
When  the  tumors  are  large  and  occupy  the  whole  or  a  greater 
part  of  the  circumfereuce  of  the  anus,  the  manner  of  proceeding 
should  be  quite  different.  A  wooden  plug  or  clothes-pin,  for 
example,  or  still  better  one  of  glass,  J  to  J  inch  in  diameter, 
with  one  or  more  circular  depressions,  is  to  be  introduced  into 
the  rectum  as  a  central  point  of  resistance,  and  given  in  charge 
of  an  assistant.  The  loop,  now  made  to  embrace  the  entire 
mass,  is  to  be  very  moderately  tightened  at  first,  and  by  an 
amount  of  heat,  barely  sufficient  to  bring  this  comparatively 
short  length  of  wire  to  a  cherry  red,  the  operation  is  to  be  very 
slowly  proceeded  with  until  the  glass  or  wooden  core,  as  the 
case  may  be,  has  been  reached.  In  the  hands  of  Doctor  Byrne, 
auch  an  operation  has  usually  occupied  from  12  to  16  minutes. 


RECTAL    FISTDL^ 

130.  Reciai  Jistulx,  when  blind  or  incomplete,  may  be 
treated  first  by  passing  a  director  through  the  canal  to  its  bot- 
tom and  incising  with  a  cautery-knife;  or  second,  in  case  the 
terminus  of  the  channel  should  be  near  the  surface,  the  director 
may  be  pushed  through,  a  platinum  wire  passed,  and  grasped 
at  either  end  by  the  forceps  electrode.  By  a  seesaw  movement, 
the  fistula  can  be  laid  open.  The  lining  membrane  of  the  fistu- 
lous tract  should  then  be  cauterized  in  its  entire  length  and  the 
wound  packed.  The  slough  will  become  loosened  in  3  or  4 
days,  when  the  part  should  be  irrigated  and  otherwise  treated 
in  the  usual  manner;  but  there  will  be  no  necessity  for  further 
packing,  as  in  a  case  operated  on  in  the  ordinary  way. 


HEMORIUIOmS 

131.  Hemorrhoids  have  also  been  treated  in  different  ways, 
either  by  the  electrocautery  or  by  electrolysis  with  a  metallic 
working  electrode,  or  with  one  or  two  needles.  The  pole  must 
be  selected  according  to  indications.  Different  methods  are 
used  for  the  operation,  and  either  may  be  correct,  according  to 
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the  appeaniDce  and  location  of  the  hemorrhoids.  If  an  absorp- 
tion is  desired,  the  negative  pole  is  used;  if  the  tumor  is  vascu- 
lar and  the  intention  is  to  seal  up  the  vessels,  the  positive  pole 
must  be  selected.  Needles  may  be  used,  the  selection  of  the 
pole  being  made  according  to  the  effect  wanted,  Sometimus  two 
needles  may  be  inserted  into  the  pile,  each  being  connected  with 
one  pole  of  the  galvanic  battery.  It  is  best  to  treat  each  hem- 
orrhoidal tumor -separately.  The  current  may  be  10  to  20 
milliamperes  strong  tor  10  to  15  minutes.  In  some  instances 
it  is  best  to  remove  the  tumor  with  the  elcctrocautery- 
^raseur.  This  operation  must  be  done  slowly,  in  order  to 
avoid  hemorrhage  and  close  the  vessels  by  the  effect  of  the 
beated  wire.  Acute  cases  that  are  very  painful  should  not  be 
operated  on. 

The  operation  should  be  preceded  by  an  evacuation  of  the 
bowels,  and  before  the  operation  a  cleansing  irrigation  and  pos- 
sible antiseptic  measures  should  be  taken.  An  anesthetic  is  not 
necessary,  but  the  injection  of  a  solution  of  cocain  into  each 
pile  to  be  operated  on  is  desirable.  Ocular  inspection  can  be 
made  by  the  insertion  of  a  speculum.  TIte  current  should 
remain  closed  until  the  parts  change  color  to  a  whitish  gray, 
which  may  be  expected  within  4  minutes.  The  electrolytic 
action  results  in  an  absorption.  After  the  seance  it  will  be  well 
to  give  an  opiate  as  an  anodyne  and  partly  to  prevent  a  passage 
of  the  bowels  for  a  few  days,  in  order  to-  give  a  better  chance 
for  the  healing  of  the  parts.  Surgical  operations  have  been  suc- 
cessful, and  the  injection  of  carbolic  acid  in  a  diluted  solution 
has  often  effected  a  cure. 


CONSTIPATION 

132.  The  daily  natural  evacuation  of  the  bowels  is  often 
interfered  with  by  dietetic  errors,  but  mostly  becomes  chronic 
by  habitual  neglect;  and  the  valvts  of  the  intestines  will  be 
quasi -paralyzed,  non-acting,  and  the  mucous  lining  loses  its 
tonicity.  Cathartics  may  relieve  temporarily,  but  will  not 
cure  the  constipation,  nor  restore  the  tonicity  of  the  parts.  In 
these  chronic  cases,  electricity  will  do  wonders;   and  applied 
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persietcntly,  must  cure  most  caeee.  Sparks  from  the  static 
machine,  applied  for  the  tonic  effect  on  the  liver,  pancreas,  and 
intestines,  will  etimulate  these  organs  to  action,  hut  the  best 
treatment  is  galvanism  with  small  pad- electrodes.  Two  ways  of 
application  are  advised.  Place  the  positive  pole  either  over  the 
epigastrium  or  over  the  region  of  the  liver.  The  other  electrode, 
as  the  negative  pole,  is  slowly  moved  by  a  rocking  advance 
in  the  direction  of  the  peristaltic  motion,  which  is  beginning  in 
the  right  inguinal  region,  going  upwards  on  the  ascending  colon, 
(hen  from  right  to  left  over  the  transverse  colon,  and  downwards 
on  the  left  side  over  the  descending  colon.  This  must  be  dune 
slowly,  and  several  rounds  made  in  the  snme  way.  Prom  the 
end  of  that  circle  in  the  left  inguinal  region  the  pad  must  be 
pushed  to  the  right  side  without  raising  it  from  the  cuticle,  iu 
order  not  to  cau^t  a  shock  by  interrupting  the  current  The 
duration  of  the  stance  is  about  12  minutes,  the  current  being 
arranged  to  the  tolerance  of  the  patient,  which  is  about 
20  to  25  milliamperes.  Three  applications  should  be  made 
every  week. 

If  a  stronger  effect  is  desired,  a  pole  in  the  shape  of  a  round 
rectal  electrode — a  small  vaginal  electrode  will  do — can  be 
inserted  into  the  rectum.  Generally,  the  positive  pole  is  indi- 
cated, but  there  may  he  symptoms  present  that  make  tiie  nega- 
tive pole  desirable.  A  careful  physician  may  combine  with  the 
electric  treatment,  medicines  and  a  systematic  use  of  enemas. 


PROLAPSUS    ANI 

133.  Prolapsus  ani  is  best  treated  by  the  employment  of 
the  high-tension  current  from  the  faradic  apparatus.  The  posi- 
tive pole  is  at  the  prolapsed  part;  the  negative  over  the  abdo- 
men, or  may  be  held  in  the  palm  of  the  band.  The  current  is 
given  with  rapid  interruptions,  as  an  induced  current  with  the 
whole  coil,  the  arms  being  on  the  first  and  seventh  buttons. 
Poles  may  he  cbangetl  at  times.  The  current  is  employed  at 
zero  and  gradually  increased  to  a  strength  suitable  to  the 
tolerance  of  the  [>atieiit.  Repetitions  are  given  three  times 
a  week. 
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FISSDKE9    OF    THE    ANUS 

134.  French  electrotherapeutists,  particularly  Doumer,  have 
treated  this  ailment  BUCceKstiilly  by  the  high-frequency  current. 
One  electrode  is  inwrted  through  the  anus,  and  the  current 
given  for  about  7  minutes.  Repetitions  are  made  until  a  cure 
is  effected.  The  usual  surgical  treatment  cnnBiets  in  laying  the 
parts  at  rest  by  forcible  stretching  ot  the  sphincter,  which  has 
to  be  done  only  once,  and  in  many  instances  is  preferable 


DISEASES  OF  THE  TESTICLE 

nrDROCELE 

135.  The  object  for  a  cure  is  the  evacuation  or  absorption 
of  the  fluid  and  exciting  an  inflammation  within  the  sac  for  the 
adhesion  of  the  walls  of  the  cavity.  Cures  by  single  or 
repeated  applications  of  electrolysis  have  been  reported  by 
AlthauB,  Rudolf],  Erhardt,  and  Bartholow.  The  principal 
method  recommended  consists  in  evacuating  the  fluid,  then 
introducing  two  needlee  into  the  tunica  vaginalis,  where  the 
electrolytic  action  is  carried  on.  The  needles  must  not  touch 
each  other,  nor  the  testicles  or  the  coid.  Variations  of  this 
method  may  be  made.  Sometimee  only  one  needle  from  the 
n^ative  pole  is  used,  the  positive  pole  being  held  on  the  abdo- 
men.    Failures  take  place  just  as  well  as  with  other  means. 


OBCtn-ria  ai 

136.  The  electric  treatment  given  in  these  diseases  is  the 
'  galvanic  current,  either  to  the  scrotum  or,  as  Lewandowski 
recommends,  directly  over  the  cord.  The  parts  are  very  pain- 
ful, and  great  care  is  needed  in  handling  and  supporting  them. 
The  pads  should  be  placed  on  either  side  of  the  affected  parts, 
with  the  galvanic  battery  at  zero.  The  current  should  be  very 
gradually  increased  to  5  milliampercs,  and  just  as  gradually 
decreased  to  zero;  the  poles  should  then  l>e  reversed,  and  the 
current  again   increased  and   decreased.     The   poles  may   be 
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revf'rse<l  in  this  way  several  times.  Daily  applications  are  neo- 
essary.  The  pain  may  also  be  allayed  by  local  applications  of 
the  wave-current  from  the  static  machine.  The  wave-current 
has  been  recently  introduced,  and  is  given  by  a  piece  of  block 
tin  from  the  positive  pole  of  the  static  machine  applied  close  to 
the  cutaneous  surface  of  the  part  affected  by  pain. 


INFLAMMATION    OF    SEMINAL    VBSTCI.E8 

137.  Each  seminal  vehicle  may  be  called  a  part  er  a  reservoir 
of  the  vas  deferens.  Its  diseases  are  mostly  acute  and  a  tubercu- 
lar disease,  which  oft«n  ia  a  sequel  of  a  chronic  infiammation. 
External  and  internal  remedies  are  employed.  The  electric 
treatment  of  the  inflammation  consists  in  employing  the  gal- 
vanic current  in  the  following  manner:  The  positive  pole,  in 
the  shape  of  a  pad- electrode,  is  placed  on  the  lumbar  region, 
and  the  negative  pole  is  applied  through  the  rectum  to  the 
seminal  vesicle.  This  negative  pole  may  be  made  of  metal, 
like  brass,  German  silver,  or  copper,  insulated  on  one  side,  bo 
that  the  electrolytic  effect  is  on  the  vesicle.  A  small  vaginal 
electrode  may  also  be  used  for  the  negative  pole.  Only  a  weak 
current  should  be  given — about  4  milliamperes— for  a  period 
not  longer  than  5  minutes.  The  ai>plication  must  not  be 
repeated  too  soon — the  interval  should  he  5  days.  Dr.  W.  B. 
Snow  has  recently  devised  for  this  purpose  an  electrode  of 
metal.  This  electrode  has  a  hollow  groove,  so  that  it  can  he 
adapted  to  the  vesicle  and  also  to  the  convex  surface  of  the 
prostrate  gland.  He  used  it  for  applying  the  wave-current  and 
reports  marked  success  in  cases  of  prostatitis. 


SPERMATORRHEA 

138.  Reflnitlon. — According  to  the  derivation  of  the 
word,  ipermaCorrhea  means  the  unnatural  ejaculation  of  semen 
that  contains  spermatozoa.  This  disease  is  very  rare,  and 
usually  patients  who  come  for  treatment  for  spermatorrhea  have 
only  pollutions,  either  nocturnal  or  diurnal,  in  which  an  elec- 
tric treatment  may  be  advisable.     Occasional  emissions  in  long 
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iotervals  need  scarcely  any  treatment,  as  tbe  cause  may  be  an 
overflow,  an  extra  sexual  excitement,  or  a  sexual  abstinence 
from  the  rt^lar  habit.  However,  if  the  emissions  are 
frequent,  so  that  the  patient's  health  gets  impaired,  it  will  be  a 
neorolc^ical  lesion  and  treatment  is  imperative. 

139.  Etiology,  Etc. — This  disease  ia  mostly  the  con^e- 
quence  of  masturbation,  sexual  excesses,  mental  strain,  or  over- 
work, or  the  sequel  of  inflammations  of  organs  like  the  prostate, 
seminal  vesicles,  urethra,  or  cord.  The  dia^osis  is  made  from 
the  history  of  the  case,  the  abnormal  condition  of  the  patient, 
and  from  the  examination.  The  prognosis  differs  according  to 
the  case  and  circumstances,  but  is  generally  favorable.  The 
treatment  consists  of  general  dietetic  and  hygienic  measures, 
tonics,  anodynes,  rest,  and  the  cessation  of  all  bad  habits. 

140.  The  electric  applications  are  nearly  the  same  as  those 
advised  for  the  inflammation  of  the  seminal  vesicle.  According 
to  theory,  the  sedative  action  of  the  positive  pole  should  be 
expected  to  be  employed,  hut  the  practical  experience  is  that  a 
mild  electrolytic  action  of  the  negative  pole  has  had  the  best 
results.  The  positive  pad-electrode  is  applied  over  the  spine  or 
the  lumbar  plexus;  the  negative  pole  is  directed  through  the 
urethra  with  either  a  Newman's  e^-shaped  electrode  or  with  a 
metal  electrode  per  rectum  to  the  seat  of  the  disease.  A  current 
of  3  to  5  milliamperes  from  a  galvanic  battery  is  used  for  a 
short  time — 3  to  5  minutes — once  or  twice  a  week.  To  amelio- 
rate the  irritable  condition  of  the  affected  parts,  a  high-tension 
current  can  be  employed  from  the  long  fine-wire  coil  of  the 
faradic  apparatus.  Local  galvanic  applications  with  pad-elec- 
trodes may  be  given  over  the  spine  with  a  descending  current, 
if  the  spine  needs  a  stimulation,  as  general  tonic  breezes  or 
sparks  of  tbe  static  machine  will  impiuve  the  general  state  of 
the  patient  materially. 

If  the  disease  is  real  spermatorrhea,  that  means  an  often- 
repeated  emission  of  seminal  fluid  with  speruiatozoa,  it  is  gener- 
ally due  to  a  prolonged  gonorrheal  discharge,  which  has 
extended  posteriorly  to  the  vesicle.     The  openings  of  the  ducts 
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are  enlarged  and  weakened,  which  causes  the  emissions.  Under 
such  circumstances,  the  object  is  to  give  power  to  the  ducts  and 
contract  their  openinga,  which  is  effected  by  the  contractile 
power  of  the  high-tension  current  from  the  faradic  apparatus. 
Another  method  would  be  to  use  Newman's  electrocautery- 
sound.  The  distance  to  the  ducts  has  to  he  measured  with  the 
introduction  of  a  flexible  cathode  and  marked  on  the  catheter 
as  Boon  as  the  urine  b^ns  to  flow.  This  distance,  in  most 
cases,  7^  inches,  is  marked  on  the  electrocautery-sound,  which 
instrument  ie  then  introduced  into  the  urethra.  The  instru- 
ment haa  been  previously  connected  with  a  secondary  battery, 
and  when  the  cautery-wire  has  reached  the  affected  part,  two 
or  three  sparks  are  given  in  rapid  succession  by  pressing  down 
the  handle.  These  sparks  must  not  cauterize,  and  the  effect 
must  be  only  stimulating  and  astringent,  in  the  same  manner 
as  Lellemand  intended  bis  applications  with  the  nitrate-of- 
silver  Btick.  

A8PERMATI9M 

141.  Aspermalism  is  rare,  a  kind  of  sterility  o(  the  male, 
with  a  sexual  appetite  and  power,  but  without  an  ejaculation. 
There  may  be  nocturnal  emissions  and  lascivious  dreams.  It 
eeems  this  disease  is  not  sufficiently  understood,  but  appears  to 
be  a  nervous  affection.  The  indication  is  to  apply  the  galvanic 
current  over  the  spinal  curd  from  the  ligamentum  nuchat  to  the 
perineum  as"a  descending  current  over  the  parts  mentioned,  or 
in  sections  thereof.  Treatment  may  be  given  every  other  day 
and  the  current  increased  to  the  tolerance  of  the  patient,  stimula- 
tion of  the  cranial  nerves  being  avoided  and  the  strength  of  the 
current  diminished  as  soon  as  a  coppery  taete  is  manifested. 


VRBTBIU 

142.  Ureters  convey  the  urine  from  the  kidneys  to  the 
bladder,  and  may  be  affected  by  continuation  of  the  diseases  of 
these  orgauH.  If  they  are  injured  by  traumatism,  the  rep^r 
miist  lie  attended  by  the  sui^eon.  Obstructions  by  calculi 
occur,  which  need  medical  or  surgical  aid,  and  electricity  cannot 
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do  any  good.  In  the  diagnoeis  of  this  condition,  catheteriza- 
tion of  the  ureters  is  of  utmost  importance.  The  electric  light 
illuminates  the  field  under  observation.  There  may  be  many 
obstacles  to  the  success  of  an  ureter  calbeterization.  It  needs 
an  expert  operator  and  a  good  ureter  cystoscope,  which  is  being 
gradually  improTed  and  perfected. 


DISEASES  OF  THE  BUADDRR 

INCONTINENCE    OF    TTIUNE 

1 43.  Electrotherapeutic  applications  of  various  kinds  have 
been  advised,  which  sometimes  cure  and  in  otiier  cases  utterly 
fail.  Considering  the  different  causes  of  incontinence  that  often 
is  only  a  symptom  of  the  malady  of  other  oigans,  this  uncer- 
tainty of  effect  is  explained;  and  this  chapter  is  introduced  for 
the  purpose  of  a  caveat  to  the  t'lectrotherapeutist  If  a  patient 
cannot  control  micturition,  by  which  the  urine  dribbles  away  as 
an  overflow,  it  may  be  caused  by  diseases  of  other  organs,  as  the 
rectum,  prostate,  urethra,  or  bladder,  or  a  paresis  local  or  origi- 
nated ill  the  spine,  thereby  acting  as  a  reflex,  or  a  nervous 
disease  from  depression  or  excitement. 

According  to  the  cause,  the  remedy  must  be  selected,  and 
that  explains  the  advice  of  text-books  and  report  of  successes, 
and  the  different  methods  advised.  If  the  cause  is  a  general 
nervous  depression  or  neurasthenia,  perhaps  the  static  applica- 
tict.  \n\\  do  best;  it  should  be  given  as  a  static  breeze  to  the 
spine  and  over  the  lumbar  region,  and  then,  if  the  patient  can 
tolerate  it,  sparks  can  be  withdrawn  from  the  patient  on  the 
platform.  Benedikt,  of  Vienna,  advises  sparks  to  the  hypogas- 
tric region  and  along  the  spine.  Morton  and  others  use  the 
static  machine  and  a  pistol-shaped  electrode  direct  to  the  blad- 
der and  perineum.  In  some  cases,  particularly  in  spinal  dis- 
eases, galvanization  of  the  spine  as  a  descending  current  will  do 
well.  In  simple  nervous  and  paretic  diseases,  local  faradization 
is  indicated.  If  the  bladder  itself  is  affected  or  the  contractile 
power  of  the  walls  is  weakened,  an  insulated  sound  (except 
3  inches  at  the  conical  end)  is  introduced  into  the  bladder  as  the 
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n^alive  pole,  while  a  pad- electrode  is  placed  over  the  r^on  of 
the  bladder.  The  current  must  be  mild — 5  to  6  milliamperes 
for  about  5  minutes.  Any  electric  application  for  this  malady 
should  be  given  as  weak  currents  and  for  short  temie,  from  4  to 
5  minutes  at  a  stance.  Another  excellent  method  is  to  use 
bydrogalvanism,  as  formerly  explained,  to  electrify  the  water 
injected  into  the  bladder.  It  may  be  diflficult  to  select  the 
correct  method,  but  the  physician  baa  to  exercise  good 
judgment,  firstly  to  make  a  correct  diagnosis,  and  secondly  to 
select  the  treatment  indicated,  and  pursue  it  systematically 
with  reason. 

ENTTILBSIS    IN    CmLDREN 

144.  Enuresis  m  children  is  in  reality  a  nocturnal  incon- 
tinence, which  has  been  described  very  well  by  Dr.  Mary 
Putnam  Jacobi.  According  to  causation,  galvanism  or  faradism 
is  advised.     Steavenson  has  bad  successes  with  galvanism. 

145.  Electricity  In  Inconttne^nce  of  Urine. — Capriati 
(Edinbui^h  Medical  Journal)  records  a  case  of  involuntary 
enuresis  successfully  treated  by  means  of  the  currenta  intro- 
duced into  medicine  by  Morton,  of  New  York.  These  are 
known  as  induced  static  currents,  and  are  tumiahed  by  the 
oscillatory  diecharge  of  Leyden  jars  connected  with  an  electrical 
machine.  The  patient  is  not  insulated,  but  is  connected  with 
one  of  the  jars,  while  the  other  is  connected  with  the  earth. 
The  intensity  of  the  current  is  r^ulated  by  merely  altering  the 
distance  between  the  discharge- rods.  Capriati's  patient  was  a 
previously  healthy  man  of  35,  who  was  gradually  attacked  by 
weakness  and  wasting  in  the  left  1^,  with  clubfoot,  and  exag- 
gerated knee-jerk  on  that  side  There  was  no  reaction  of  d^en- 
eration,  but  incontinence  of  urine  was  very  troublesome.  The 
author  considered  the  symptorae  to  point  to  limited  lesion  of 
the  spinal  cord  in  the  lumbar  region.  After  several  experimeats 
with  different  currents,  Morton's  currents  were  used  in  con- 
junction with  the  spinoperineal  galvanization.  Immediate 
relief  followed,  and  after  the  treatment  had  been  carried  out 
every  other  day  for  2  months,  cure  was  complete  as  r^ards 
incontinence. 
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VESICAL  ANIJ  tIRETERAt  CAtCTTIil 
146.  An  early  diognoBis,  which  can  be  made  by  the 
employment  of  the  Roentgen  rays,  is  important.  These  calculi 
have  been  dissolved  in  the  laboratory  by  electrolyeis,  but  in  the 
human  body  they  needed  a  stronger  current  than  ia  practicable. 
Therefore,  electric  treatment  has  been  abandoned. 


VBSICAI.    SPASM 

14T.  Veneal  spasm,  or  vtskal  tenesmus,  which  some 
medical  aiithore,  by  tradition,  have  called  a  "spasmodic  stric- 
ture," may  arise  from  different  causes,  and  is  often  only  a 
symptom  of  other  diseases.  If  the  sphincter  vesica  is  thrown 
into  spasmodic  action,  a  retention  of  the  urine  follows.  To 
reverse  this  order,  it  may  be  stated  that  the  retention  of  the  urine 
causes  vesical  spasm,  and  the  question  arises,  Which  of  the  two 
states  is  cause  or  consequence?  Winckel  enumerated  the  causes 
of  vesical  spasm  as  (1)  neuralgia  of  the  bladder,  (2)  excite- 
ments from  sesual  excesses  or  onanism,  (3)  colds,  etc.  Other 
causes  may  be  sitting  on  cold  stones  or  ground  in  damp  weather, 
and  drinking  new  beer,  which  is  sold  as  lager  beer.  All  ure- 
thral obstruction  causes  more  or  less  retention  of  urine,  which 
may  he  followed  by  spasm.  Paralysis  of  the  bladder  iteelf,  or 
of  the  spinal  nerves  leading  or  governing  the  action  of  the  blad- 
der, must  necessarily  cause  spasm  of  the  bladder.  Paralysis  of 
the  bladder  proper  arises  mostly  from  distention  of  the  walls  of 
the  organ  by  the  urine,  which  stretches  the  muscular  coat  to 
Buch  a  degree  that  the  power  necessary  for  expelling  the  urine 
is  impaired  or  lost. 

Both  the  galvanic  and  taradic  currents  have  been  success- 
fully used  in  spasm  of  the  blad<ler,  and  either  may  be  correct, 
according  to  the  cause  of  the  spasmodic  action  and  indications. 
Dr.  Ernest  Wende,  of  Buffalo,  reports  a  case  treated  by  galvan* 
ism  as  follows:* 

"E.  B.,  a  strong,  healthy  looking  young  fellow,  aged  25,  con- 
sulted Doctor  Hoddick  of  this  city,  about  a  year  ago,  for  a 

'Buffalo  Medical  aod  Surgical  Journal,  December,  1890. 


jcbyGoogIc 


106  ELECTRICITY  IN  §  19 

supposed  deep  stricture  of  the  urethra.  He  gave  a  history  of 
having  had  gonorrhea  on  several  occasions,  followed  by  the 
usual  methods  of  treatment.  One  year  prior  to  this,  while  in 
the  city  of  Rochester,  he  was  suddenly  seized  with  an  attack 
of  retention. 

"He  immediately  consulted  a  local  physician,  who  advised 
and  practiced  electrolysis  of  the  urethra,  with  a  result  that 
proved  almost  disastrous,  for  the  symptoms  that  ensued  became 
BO  urgent,  the  febrile  disturbance  so  marked,  that  his  parents 
were  sent  for.  Subsequent  to  the  consultation  with  Doctor 
Hoddick  he  again  experienced  retention,  which  the  doctor  suc- 
ceeded in  relieving  by  the  administration  of  the  usual  hip- 
baths, morphin,  suppositories,  etc.  He  then  left  town  for  a 
few  months,  but  on  his  return  he  was  again  seized  with  a 
similar  attack.  Once  more  the  doctor  was  summoned,  but  on 
this  occasion  all  antispasmodic  and  antiphlogistic  treatment 
failed,  nor  could  the  accumulation  of  urine  be  drawn  off  by 
means  of  the  catheter.  However,  the  patient  was  finally  relieved 
by  aspirating  the  bladder  per  rectum, 

"A  few  days  later,  at  the  suggestion  of  Doctor  Hoddick, 
I  was  invited  to  see  the  case.  On  instituting  an  examina- 
tion, we  encountered  no  difficulty  in  passing  a  number  of 
sounds,  and  therefore  concluded  that  the  trouble  was  merely 
spasmodic. 

"Some  months  later  the  patient  called  me  up  at  midnight, 
saying  that  he  could  not  find  Doctor  Hoddick,  and  that  he  had 
just  returned  from  Erie.  He  walked  into  my  office  in  a  stooped 
manner  and  appeared  reetlees.  He  referred  to  pain  and  local 
uneasiness  in  the  lower  part  of  the  abdomen.  His  expression 
was  anxious,  and  bis  desire  for  relief  urgent.  He  had  not 
been  able  to  void  his  urine  since  the  previous  evening.  He 
furthermore  stated  that  the  retention  was  occasioned  by  an 
attack  ot  diarrhea. 

"My  first  thought  was  to  employ  an  anesthetic  and  earful 
catheterism,  when  it  suddenly  occured  to  me  that  the  patho- 
logical significance  of  the  reflex  irritation  in  its  hearing  on 
retention  might  be  reJieveil  by  electricity.  This  I  found  to  be 
true  by  placing  one  electrode,  the  positive,  on  the  perineum, 
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the  other,  the  D^ative,  above  the  pubis,  over  the  bladder.  The 
current  employed  was  the  galvanic,  the  dosage  20  milliamperes, 
and  the  length  of  application  5  minutes. 

"Immediately,  the  urethral  spasm  became  supplemented  by 
a  copious  How  of  urine,  of  a  dark  color  and  a  strong  cdor.  The 
patient  immediately  experienced  a  sense  of  relief  and  exclama- 
tions of  joy  were  frequently  uttered  during  the  process  of  mic- 
turition. It  was  a  grateful  mitigation  of  an  ui^ent  desire.  It 
was  a  gratifying  result.  Doctor  Hoddick  has  since  had  an 
opportunity  to  confirm  the  value  of  this  plan  of  treatment." 

148.  Dr.  H.  B.  Stanley,  of  San  Miquel,  Cal.,  used  farar 
dism  and  reports  as  follows:*  "Spasmodic  stricture  is  usually  , 
caused  by  irritation  of  the  urethral  canal,  excessive  venery, 
sudden  cold  or  chill  to  the  perineum  or  fundament,  or  eome 
nervous  irritation  to  the  lumbar  or  pelvic  plexus  of  nerves. 
Unless  relieved,  it  may  last  for  days  or  weeks,  and  from  being 

a  local  disease  its  effects  may  become  apparent  in  the  whole 
system,  especially  the  nervous  system.  Spasmodic  stricture 
may  also  be  caused  by  acrid  and  vitiated  urine.  One  of  the 
worst  cases  of  spasmodic  stricture  I  ever  saw  was  caused  by 
the  urine  being  loaded  with  uric  acid,  A  week's  treatment 
with  appropriate  internal  remedies  completely  cured  him,  and 
there  has  been  no  return  of  the  disease  since,  some  three  years 
ago.  Immediate  relief,  however,  was  given  by  the  use  of 
faradic  electricity,  the  patient  holding  one  pole  in  his  hand  and 
the  other  being  applied  to  a  silver  catheter  inserted  as  far  as 
possible  into  the  urethra.  When  convenient,  I  used  a  urethral 
sound  insulated  to  the  point,  which  was  armed  with  an  olive- 
shaped  bulb  prepared  expressly  for  the  purpose.  Usually,  a 
treatment  of  2  minutes  relieved  the  spasmodic  condition  ,and 
tlie  patient  could  void  the  urine  copiously." 

149.  Organic  stricture  is  an  entirely  different  disease  and 
requires  a  widely  different  treatment. 

From  these  two  different  treatments,  the  lesuon  may  l)e  that 
the  physician  must  use  that  current  which  is  indicated  from  the 

*Suuiuiary,  March,  1901. 


jcbyGoogIc 


108  ELECTRICITY  IN  §  19 

correct  diagnosis  made  and  the  real  caune  of  the  epasm.  Any 
obstruction  to  the  flow  of  urine  must  Ije  overcome  or  removed, 
urine  passed,  and  the  bladder  irrigated  with  a  hot,  antiseptic, 
anodyne  solution.  If  it  is  doubtful  that  the  catheter  will  enter 
the  bladder,  irrigation  may  be  made  by  gravity  with  a  siphon 
arrangement  and  hydrogalvanism.  In  violent  spaam,  the 
attempt  to  enter  the  bladder  with  a  metal  electrode  by  galva- 
nism may  fail  and  even  aggravate  the  contractions,  and  in  most 
cases  the  faradic  current  from  a  high-tension  coil  will  succeed 
best,  A  sound- electrode,  as  the  positive  pole,  is  introduced 
into  the  urethra  and  a  pad,  as  the  negative  pole,  is  placed  over 
the  lumbar  region;  the  current  is  then  slowly  increased  until 
the  electrode  sound  or  catheter  passes  into  the  bladder.  The 
induced  current  is  preferable  with  a  long  coil  of  fine  wire. 
Sometimes  one  electrode  in  the  rectum  may  do  best.  The 
rapid  vibrator  is  preferable.  If  the  cause  of  the  spasm  is  a 
general  or  central  paralysis,  two  pad-electrodes  should  he 
placed  over  the  spine,  as  a  descending  galvanic  current,  or  the 
anode  over  the  lumbar  regions  and  the  catliode  over  the  bladder 
above  the  symphysis  pubee.  About  8  to  12  niilliamperes  may 
be  given  for  about  10  minutes.  If  the  muscle  of  the  bladder 
has  lost  its  contractile  power,  the  hydrogalvanization  ia  indi- 
cated. In  nervous  diseases,  the  external  application  of  the  high- 
tension  faradization  should  be  used.  The  local  use  of  the  faradic 
current  to  the  spine  is  mostly  contraindicated  in  nervous  patients. 


CYSTITIS 

160.  Oyslilis  is  very  painful  with  acute  tenesmus,  and 
causes  a  heavy  feeling  above  the  pnbea,  as  of  a  weight  pressing 
downward  inside  the  bladder.  The  late  Dr.  W.  F,  Hutchinson 
has  been  successful  in  relieving  the  symptoms  of  pain  and 
tenesmus,  and  describes  his  treatment  as  follows:  "Place  the 
patient  recumbent,  a  flat  8|)onge- electrode  under  the  sacrum, 
and  a  carbon  electrode  and  pad  to  the  perineum.  Through  the 
tissues  then  in  circuit  cause  a  current  from  twenty  low-tension 
cells  to  pass  steadily  for  10  minutes,  gradually  lessening  the 
□umber  of  cells  to  zero.     It  is  surprising  how  quickly  pain  has 
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vanished  and  tenesmuB  lessened  under  this  treatment,"  etc 
If  other  means  and  therapeutics  in  the  treatment  of  cystitis  are 
preferable  to  electricity,  it  must  be  left  for  the  decision  of  the 
attending^  physician  in  each  individual  case. 


TUMORS  OF  THE  BLADDER 
151.  Electricity  has  done  much  to  make  the  treatment  of 
tuvwrs  of  the  bladder  more  successful  than  the  means  formerly 
employed.  A  cystoscope  is  necessary  to  make  the  diagnosis 
and  follow  the  progress  of  the  treatment  with  ocular  inspection. 
An  improved  instrument  of  BierhofE  would  permit  the  intro- 
duction of  instruments  for  treatments,  which  however  is  not 
absolutely  necessary. 

Tumors  may  be  treated  by  electrocautery  for  the  removal  of 
the  tumor,  wholly  or  in  part,  by  degrees.  We  will  illustrate 
the  method  employed  by  us.  Our  applications  were  made  in 
such  a  manner  that  the  patients  were  not  detained  from  busi- 
ness or  pleasure,  but  came  to  the  office  for  treatment  and  went 
home  after  the  stance,  sometimes  necessitating  travel  by  rail. 
Most  patients  were  females,  but  the  principles  employed  can 
also  be  used  in  males.  The  only  difference  in  treating  males 
consists  in  having  the  instruments  made  a  little  longer,  to 
comply  with  the  anatomical  difference  of  the  urethra.  Only 
non-mahgnant  tumors  were  treated  in  the  manner  described. 
These  tumors  of  the  bladder  have  been  described  by  many 
authorities  and  to  repeat  here  is  unnecessary.  Recently,  a  most 
excellent  paper  on  this  subject  has  been  written  by  John  B. 
Hamilton,*  M.  D.,  LL,  D.,  which  is  a  concise  essay,  almost 
exhausting  the  subject  and  giving  much  information.  The 
authors  cited  are  Stein,  Thompson,  Tuffier,  Ricard  and  Bous- 
quet,  Watson,  Southan,  Dittal,  Wallace,  Perragaux,  Jewett, 
Norton,  Guyon,  Berhng,  Spanton,  and  Kelly.  We  find  in  this 
paper  a  very  good  classification  of  non-ma!ignant  tumors  by 
Barling — the  history,  etiology,  pathology,  symptoms,  diagnosis, 
treatment,  and  statistic  tables.     The  treatment  described  is  sur- 
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gical,  but  not  a  word  is  said  about  the  use  of  electricity.  Hence, 
all  that  can  be  found  in  the  literature  ou  the  subject  is  omitted 
here,  and  only  the  methods  of  electricity  and  the  instruments 
used  by  us,  which  are  considered  new,  will  be  described. 

The  tumors  that  appear  in  the  bladder  are  of  different  char- 
acter, as  enumerated  by  Barling,  Goulson,  and  others.  Tumors 
that  came  under  our  observation  were  mostly  papillomata, 
myomata,  and  vascalar  (angiectasia  venosa). 

152.  Diagnosis. — The  malady  is  suspected  by  certain 
symptoms,  as  pain,  irritability,  frequent  micturition,  chills, 
insomnia,  general  malaise,  hematuria  in  intervals,  sudden 
retention,  the  abnormal  state  of  the  urine,  etc.  However,  a 
diagnosis  can  only  be  made  with  certainty  by  ocular  inspection 
of  the  bladder.  This  is  made  by  the  cystoscope  and  endoscope. 
The  cystoscope  of  Leiter  is  illuminated  by  a  storage-battery, 
and  if  succeeefu!  the  experienced  operator  will  see  the  tumor — 
rather  a  little  magnified — aa  plainly  as  in  good,  bright  daylight. 
The  cystoscope  will  not  always  be  successful,  but  when  it  reveals 
the  tumor  the  diagnosis  is  a  certainty.  To  verify  such  a  diag- 
nosis made,  we  also  use  the  old  Deeormeaux  endoscope  imme- 
diately after  the  cystoscopic  examination.  If  the  same  condition 
is  seen  as  found  before  by  the  cystoacope,  the  location  of  the 
tumor  is  verified  by  an  exact  measure — how  far  it  is  situated 
from  the  meatus  and  how  far  it  is  to  the  right  or  left  of  the 
median  line.  If  such  a  measure  is  taken  carefully,  embodied 
in  the  notes  of  the  case,  the  tumor  can  be  found  again  with  any 
instrument  to  be  employed  hereafter. 

We  have  successfully  used  the  endoscope  of  Desormeaux  in 
diseases  of  the  urethra  and  bladder  since  1866.  In  examination, 
it  shows  the  parts  as  they  really  exist  at  the  end  of  the  endo- 
scopic tube.  The  part  of  the  bladder  immediately  beneath  the 
tube  can  be  treated  with  the  solutions  generally  used;  other 
places  may  be  reached  by  changing  the  tube  to  other  focus. 
The  advantages  of  the  cystoscope  are  that  it  gives  a  better  light, 
magnifies  the  part«,  and  the  whole  bladder  can  be  explored,  giv- 
ing at  once  a  larger  field  in  loco;  but  it  serves  only  as  a  means 
of  diagnosis.     The  management  of  either  appliance  needs  some 
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practice.    So  far  we  have  had  the  hest  results,  and  were  enabled 
to  make  a  positive  diagnosis  by  employing  both  the  cystoscope 
and  the  endoscope  in  succession,  as  also  before  and  after  using 
^ectrolysis.     Other  examinations  for  diagnostic  purposea  are 
made  by  exploring  the  bladder  with 
a  bougie  k  boule,  or  a  sound,  and 
by  injection   or  irrigations  of  the 
bladder,  in  order  to  find  the  capa- 
city of  the  viscus,  the  state  of  the 
walls,  its  mucous  linings,  abnormal 
contractions,  and  tlie  sensibility  of 
the  patient. 

153.     "Varieties  of  Tnmors. 

Benign  tumors  in  the  bladder  may  '^''- " 

be  of  different  varieties,   as   men-  «!««•<««""<««■ 

tioned  in  the  text-booka  Fig.  31  represents  a  myomatouB 
tumor,  springing  from  the  muscular  wall  of  the  bladder,  raised 
and  standing  on  a  wide  base  like  an  awm-shaped  body, 
sensitive  and  painful  on  touch  but  does  not  bleed. 

Fig.  32  represents  an  angiectasia  venosa,  a  chain  of  varix,  of 
a  dark-blue  color,  extending  like  a  vhain  of  berries  in  a  line, 


of  irregularities,  stretching  on  the  fundus  of  the  bladder, 
H  inches  above  the  neck,  in  a  transverse  direction.  The 
tumor  was  painful,  irritable  to  the  touch,  and  bled  only  a 
little  at  certain  intervals. 
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Fig.  33  represents  the  same  tumor  as  Fig.  32,  as  it  appeared 
after  it  had  been  treated  a  few  times  by  electrolysis,  showing  a 
similar  change  as  can  be  observed  in  a  nrnvus  after  electrolysiB 
has  been  used. 

The  tumors  have  been  cured  by  electrolysis  per  urethram  and 
therefore  pathological  and  microscopical  specimens  could  not 
be  procured. 

154.  Treatment. — Concomitant  with  electrolysb,  or  as  a 
preparatory  treatment,  measures  are  employed  to  make  the 
patient  comfortable.  To  allay  pain,  anodynes  are  given — best 
in  the  form  of  rectal  suppositories  and  external  galvanization. 
The  tone  of  the  bladder  must  be  restored,  and  the  troublesome 
spasms  conquered.  Medicated  injections  and  washing  out  and 
irrigating  the  bladder  succeed  so  well  that  the  viscus  will  soon 
tolerate  from  12  to  16  ouuces,  when  formerly  it  could  hold 
scarcely  4  ounces. 

155.  Electrocautery  will  do  good  service  in  removing  the 
tumor  by  degrees.  After  the  tumor  is  well  located,  the  electro- 
cautery-instrument  is  marked  by  a  ring  in  such  a  manner  that, 
after  introduction,  the  platinum  wire  will  cover  the  tumor  in 
the  bladder  when  that  part  of  the  instrument  marked  by  a 
rubber  ring  appears  at  the  meatus.  Then,  the  fenestra  contain- 
ing the  platinum  wire  is  pressed  downward  against  the  tumor, 
and  by  pressing  the  current- breaker  a  few  times  on  a  screw,  the 
platinum  wire  is  instantaneously  heated  from  a  storage- battery. 
The  inetrument  is  almost  identical  to  our  electrocautery -sound, 
and  only  difiFera  in  being  shorter  and  almost  straight  at 
the  end.  The  two  poles  run  inside  an  insulated  tube,  so 
that  nothing  will  be  heated  but  the  platinum  wire  situated  in 
the  fenestra. 

We  have  never  failed  to  electrocauterize  the  exact  place 
wanted,  which  fact  was  verified  by  an  ocular  inspection  with 
the  cystoecope.  However,  if  there  should  be  any  doubt  about 
the  exact  situation,  the  operation  can  be  done  with  the  place  to 
be  operated  on  fixated  while  the  bladder  is  illuminated  with  the 
cystoscope.  In  the  same  manner,  an  electrocautery -si  ing  may 
be  used  to  remove  a  tumor  at  the  pedicle. 
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156.  Electrolysis  may  be  used  in  different  ways,  but  under 
all  circumstances  a  galvanic  battery  is  necessary,  no  other  ivi1l 
do;  or,  in  other  words,  the  constant  current  of  a  galvanic  bat- 
tery is  imperative.  As  a  rule,  the  negative  pole  is  applied  to 
the  aSected  part.  The  positive  pole,  in  the  shape  of  a  pad  or  a 
covered  carbon,  is  held  to  the  palm  of  the  hand  or  pressed 
externally  over  the  suprapubic  region.  Each  86ance  may  last 
from  5  to  15  minutes,  as  indicated  by  method  and  circum' 
stances.  The  strength  of  the  current  is  from  5  to  20  milliam- 
peres,  an  average  of  10  milliamperee.  The  intervals  of  s^anceft 
are  governed  by  the  result  of  each  operation  and  by  the  condi- 
tion of  the  patient.  The  first  step  in  the  modus  operandi  is  to 
draw  oS  the  urine,  which  can  be  done  with  the  urethral  glass 
speculum,  which  is  a  very  useful  auxiliary,  as  will  be  shown 
later.  If  necessary,  the  bladder  is  washed  out  through  the 
same  glass  speculum,  and  at  least  4  to  6  ounces  of  clear  water 
are  left  in  the  bladder.  This  water  may  contain  a  little  table 
salt  or  bicarbonate  soda,  which  facilitates  the  electrolytic  action. 
In  most  electrolytic  operations  in  the  bladder,  it  is  of  great 
importance  to  have  the  bladder  filled  with  water,  and  when 
the  cystoscope  is  introduced,  the  water  is  needed  to  keep  the 
electric  lamp  cool.  Without  the  water  the  lamp  would  burn 
the  mucous  lining.  After  these  preliminaries,  each  electrode 
is  applied  in  its  place  and  the  electrolytic  action  begins, 
the  current  being  gradually  increased  from  zero  to  the  desired 
strength. 

157.  Different  Methods  of  Electrolysis. — There  are 
principally  two  methods,  general  and  localized. 

].  General  Electrolyaie.  —  General  electrolysis  is  accom- 
plished by  holding  the  electrode  bulb  in  the  water  that  fills  the 
bladder,  without  touching  the  tumor.  The  electrode,  Fig.  34  (n), 
is  insulated  except  at  its  extremitieB.  One  extremity  haa  an 
olive-shaped  metal  bulb,  which  is  introduced  as  the  n^ative 
pole  per  urethra  into  the  bladder  and  held  beneath  the  water 
without  touching  the  tumor.  The  positive  pole,  in  the  shape 
of  a  pad,  is  held  in  the  hand  or  on  any  cutaneous  surface, 
which  completes  the  circuit.     Then  the  current  from  a  galvanic 
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battery  is  alowly  and  gradually  increased  to  the  desired 
strength  and  the  electrolytic  work  b^nB — from  the  water  to  the 
tumor.  It  is  eurprising  what  good  effect  this  general  electrol- 
ysis has  on  the  tumor  and  general  condition  of  the  patient 
It  allays  pain  at  once,  makes  the  patient  more  comfortable,  and 
has  a  specific,  absorbing,  and  healing  effect  on  the  tumor.  The 
latter  effect  is  slow  but  steady. 

Other  advantages  of  this  method  are,  that  it  can  be  done 
often,  in  fact  almost  daily,  orin  the  intervals  between  other 
localized  operations,  which  saves  time  and  encourages  the 
patient,  who  never  complains  of  any  pain  during  such  stance. 
When  tumors  were  almost  removed,  but  a  vestige  left,  which 
Bcaicely  could  be  reached  locally  without  encroaching  on  the 


sound  tissue,  this  method  of  general  electrolysis  did  such  good 
service  timt  the  case  was  finally  cured. 

2.  Ij/ctil  EkctrohjsU. — This  is  accomplished  by  pressing  the 
negtitive  pole  iigainst  the  tumor  or  penetrating  the  same,  as 
follows:  (rt)  electrode  metal  bulb  in  contact  with  tumor; 
(b)  platinum  needle  in  tumor;  (c)  fixation  of  tumor  and 
platinum  needle  in  tumor;  {d)  caimulated  platinum  needle 
direct  in  tumor  with  or  without  fixation.     Here  we  have  four 
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methods,  from  which  one  can  be  selected  according  to  indica- 
tions and  the  work  to  be  done. 

(a)  The  same  electrode  as  deecribed  in  (general  electrolysis 
is  also  used  for  this  method.  The  only  difference  from  the 
former  is  that  the  metal  bulb  is  held  against  some  part  of  the 
tumor  and  in  contact  with  it.  After  a  certain  time,  when 
the  electrol}^  has  acted  enough  in  one  place,  the  point  of  the 
electrode  may  be  moved  to  another  part  of  the  tumor  and 
changed  successively  to  different  parts. 

(A)  This  and  the  two  following  methods  are  made  on  the 
same  principle  as  the  electrolytic  treatment  of  a  nievus.  Tlie 
n^ative  needle  is  introduced  into  the  tumor  and  then  the 
electrolytic  action  absorbs  or  destroys  it.  This  electrolyzed 
portion  shrivels,  contracts,  and  heals,  by  d^;rees,  until  a 
healthy  surface  appears.  The  urethral  glass  speculum. 
Fig.  34  (b),  ia  introduced  so  far  into  the  urethra  that  ita  end 
is  near  the  entrance  of  the  bladder.  Into  the  speculum,  the 
platinum  needle,  Fig.  34(c),  is  so  far  advanced,  that  ita  end 
is  near  the  opening  of  the  Bpecuium,  Then,  with  a  quick 
movement,  both  speculum  and  needle  are  pushed  into  the 
bladder,  and  at  the  same  moment  the  needle  is  pushed 
forwards,  to  be  left  in  the  bladder,  while  the  speculum  is 
removed  without  discharging  the  water  left  in  the  bladder. 
Then  the  needle  is  pierced  into  a  part  of  Ihe  tumor  and  the 
electrolysis  used  as  before.  Sometimes  it  is  a  little  uncertain 
where  and  how  deep  the  needle  passes,  and  in  such  doubt 
another  method  may  be  practiced.  However,  an  operator  who 
has  had  sufficient  experience  will  overcome  such  uncerlaintiop, 
and,  if  necessary,  he  can  see  the  action  and  location  of  the  needle 
by  using  at  the  same  time  the  cystoscope,  which  has  been  done. 

(c)  This  and  the  next  method  are  nearly  the  same  in 
principle  as  the  last  The  only  difference  is  a  greater  certainty 
in  the  location  of  the  needle  by  a  new  instrument  devised  by 
us — the  vesical  tenaculum  cache.  Fig.  34  (d).  This  tenaculum 
is  protected  at  the  end  by  a.  safeguard  that  can  be  moved,  and 
thereby  leaves  the  tenaculum  free  and  exposed.  This  tenacu- 
lum runs  in  a  very  slender  stem,  which,  when  in  the  urethra, 
occapies  little  space  and   permits  other  instruments  to  pass 
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alongside  at  the  same  time.  The  tenaculum  is  introduced 
closed;  when  in  the  bladder  the  safeguard  is  withdrawn, 
and  the  tumor  fixated  and  held  Srmly  by  the  tenaculum. 
Then,  if  the  safeguard  is  pushed  forward,  the  tenaculum 
cannot  disengage  itoelf  from  the  tumor  and  has  a  steady  bold 
on  it.  If  there  is  any  douht  about  the  location  of  the  tumor, 
the  cyatoecope  can  be  introduced  alongside  of  the  tenaculum 
and  the  latter  can  be  seen  and  guided  into  the  exact  location 
desired.  Then  the  cystoecope  is  removed  and  the  needle 
introduced  into  the  tumor,  the  stem  of  the  tenaculum  acting  as 
a  guide.  ElectrolysiB  is  applied,  the  instrumeots  removed,  and, 
if  desired,  the  parte  may  be  inspected  again  with  the  cystoscojie. 

(d)  For  this  method,  another  new  instrument  is  used — the 
cannulated  needle  electrode,  Fig.  34  («).  The  needle  inside  the 
cannula  is  fastened  by  the  screw  at  such  a  place  that  the  sharp 
point  is  covered  by  the  cannula.  Then  the  cannula  is  intro- 
duced in  the  bladder,  ite  open  end  pressed  ag^nst  the  tumor, 
and  at  the  same  time  the  needle  is  pushed  forwards  as  far  as 
it  can  go.  The  screw  is  then  fastened  again.  In  this  posi- 
tion, the  needle  fills  out  the  cannula  so  firmly  that  no  water 
can  escape  from  the  bladder  and  the  point  of  the  needle 
projects  out  of  the  cannula  scarcely  more  than  ^  inch.  If  the 
needle  is  now  forcibly  pushed  into  the  tumor,  it  cannot  pene- 
trate farther  than  J  inch,  and  therefore  cannot  do  any  harm. 
If  it  is  desirable,  either  the  tenaculum  or  the  cyetoecope  may 
be  used  at  the  same  time.  However,  there  is  scarcely  a  neces- 
sity for  doing  so,  as  we  always  found  the  exact  spot  to  be  pene- 
trated, which  was  verified  by  a  subsequent  inspection  with  the 
cystoMope.  This  instrument  proved  to  be  invaluable  for 
diagnosis  and  treatment  in  these  cases. 

The  new  instrumente  here  demonstrated  have  contributed 
greatly  to  the  success  of  the  operation.  These  instruments 
have  been  devised  by  us  as  necessity  required.  In  most  cases, 
it  will  be  necessary  to  use  both  local  and  general  electrolysis, 
the  method  to  be  selected  according  to  indications. 

1 58.  Conclusions. — The  following  conclusions  have  been 
derived   from  what  has  been  said  in  regard  to  treatment  of 
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taraors  of  the  bladder:  (1)  Tumors  in  the  bladder  of  the  male 
can  be  treated  by  electrolysis,  but  in  most  cases  it  will  be 
preferable  to  perform  suprapubic  cystotomy  and  remove  the 
tumor  by  electrocautery,  electrolysis,  or  the  knife  for  a  radical 
cure.  (2)  A  galvanic  battery  only  must  be  used.  (3)  All 
operations  have  been  made  per  urethram  without  any  assistant, 
anesthetic,  pain,  or  detention  from  business,  coming  and  going 
as  they  pleased.  (4)  The  result  has  been  very  satisfactory, 
patients  acknowledging  a  cure,  and  in  some  cases  reliable 
physicians  having  made  an  examination  and  pronounced,  the 
patient  cured.  (5)  While  the  result  has  been  favorable,  it  is 
not  asserted  that  electrolysis  will  cure  all  benign  tumors 
of  the  bladder. 


DISHASES   OF   THE   PROSTATE 

159.  The  prostate  is  a  musculi^landular  organ  situated 
at  the  posterior  part  of  the  urethra,  lying  in  front  of  the 
neck  of  the  bladder.  Its  physiological  function  is  to  secrete 
a  fluid,  which  forms  a  part  of  the  ejaculated  semen,  and 
is  therefore  very  important  in  coition  and  fecundation.  Its 
function  is  wholly  sexual.  The  diseases  of  the  prostate  are 
described  as  atrophy,  congestion,  abscess,  calculi,  follicular 
prostatitis,  neuralgia,  gonorrheal  prostatitis,  prostatitis,  and 
hypertrophy.  For  a  practical  consideration  in  the  present  sub* 
ject  only  the  last  three  need  our  special  attention. 


GOKORRHKAL    PROSTATITIS 

160.  This  is  a  complication  of  posteriot  urethritis.  The 
gonorrheal  inflammation  extends  from  the  anterior  to  the 
posterior  urethra,  and  in  many  cases  this  extension  ie  caused  by 
the  treatment,  and  mostly  by  the  injudicious  use  of  strong, 
irritant  injections.  In  such  cases,  the  application  of  a  solution 
of  ai^onin  may  do  good  and  free  the  parts  of  the  gonococci; 
then  local  application  to  diseased  parts  through  the  urethro- 
scope will  improve  the  mucous  linings;  and,  lastly,  high- 
frequency  currents  may  be  given  with  a  metal  sound  introduced 
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into  the  diseased  part.  Lately,  several  apparatus  tor  bigh- 
tenEion,  bigh- frequency  currents  have  been  invented.  A  metal 
suund,  insulated  except  3  inches  of  the  lower  extremity,  may 
be  applied  to  the  diseased  prostate,  the  other  electrode,  as  a 
pad,  being  held  in  the  palm  of  the  hand  or  over  the  r^on  of 
the  bladder  and  then  high-tension  currents  given. 


PBOSTATmS 

1.61 .  Prostatitis  may  appear  at  any  time  in  life,  but  occurs 
generally  in  young  men  or  in  those  of  middle  age.  It  is  an 
inflammation  that  has  progressed  from  an  acute  to  a  chronic 
stage.  It  may  result  from  sexual  excesses  and  sexual  pervei^ 
sion,  particularly  masturbation,  unslcilful  use  of  the  catheter, 
violence,  the  use  of  caustics,  or  of  strong  injections  ia  the  deep 
urethra,  and  as  a  result  of  gonorrhea.  The  principal  symptoms 
are  soreness  and  severe  pain  extending  in  all  directions.  This 
pain  IB  of  a  dull,  aching  character,  which  is  aggravated  by  the 
touch  of  any  instrument  inserted  for  the  purpose  of  investiga- 
tion or  treatment  It  is  referred  to  the  perineum,  rectum, 
urethra,  and  bladder,  even  to  the  suprapubic  region  and  the 
pelvis.  Urination  causes  scalding,  and  coition  and  ejaculation 
are  so  painful  that  intercourse  is  made  almost  impossible. 
Epithelium  appears  in  the  urine  as  flocculi  or  thin  shreds. 
Hypermia  of  the  parts  can  be  seen  on  endoscopic  examina- 
tion, which  often  causes  bleeding.  Complications  occur  in 
adjacent  parts,  and  manifestations  of  a  general  neurasthenia 
may  ensue. 

162.  The  treatment  should  first  be  directed  toward  allay- 
ing pain  and  irritation  before  radical  measures  for  cure  can  be 
commenced.  Irrigations  of  hot  water,  simple  or  medicated,  are 
very  important.  It  is  best  to  use  a  siphon -arrangement  with  a 
nozzle  not  longer  than  1  or  2  inches.  The  wat«r- receptacle 
should  he  placed  sufficiently  high,  so  that  the  fluid  will  be  pro- 
pelled by  gravity,  and  thus  no  instrument  will  be  in  contact 
with  or  irritate  the  hypereniic  portion.  Anodyne  suppoeitories 
should  be  employed,  and  ointment  of  a  similar  kind  should  be 
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Injected  into  the  urethra.  Benzoinol  with  cocain  deserves 
particular  mention.  When  the  painful  irritation  hiiB  subsided, 
we  have  often  effected  a  cure  by  local  galvanization.  The 
electrode  must  be  introdtlced  with  great  gentleness  and  must 
not  be  pushed  onward  while  contact  with  the  prostate  gland 
gives  rise  to  pain.  The  galvanic  current  must  be  mild,  from 
3  to  5  milliamperee.  The  electrode  in  the  urethra  should  be 
connected  with  the  negative  pole,  while  the  positive  pad- 
electrode  is  held  by 'the  patient.  Sometimes  it  may  be  well  to 
begin  with  high-tension  currents  as  an  analgesic.  We  object  to 
the  local  application  of  nitrate  of  silver,  which  generally  over- 
stimulates  the  partB  and  thereby  makes  matters  worse.  Any 
treatment  requires  time,  care,  and  patience  on  the  part  of  the 
surgeon  and  the  patient,  and  if  such  is  exercised  the  result  will 
be  a  cure.  Hygienic  measures  and  rest  must  be  ineisted  on. 
Sui^cal  interference  has  been  recommended,  the  consideration 
of  which  must  be  omitted  here  on  account  of  limited  space. 


nYPERTROPHT    OF    TUB    PK09TATB 

163.  Hypertrophy  of  the  proaUite  differs  from  prostatitis  in 
that  it  is  a  disease  of  advanced  age  and  is  not  painful.  The 
prostate  is  scarcely  sensitive  to  the  touch.  The  enlaj^ment 
acts  as  a  mechanical  obstruction  to  the  bladder,  which  prevents 
a  free  flow  of  urine.  Cystitis  develops  with  dilatation  of  the 
muscular  walla  of  the  bladder  and  causes  frequent  micturition 
and  often  retention.  Other  sequels  of  the  obstruction  to  the 
passage  of  urine  axe  ureteritis,  with  dilatation  of  the  ureters, 
pyelitis,  and  pyelonephritis. 

The  enlarged  prostate  obstructs  the  free  flow  of  urine.  Its 
action  is  mechanical.  The  mechanical  obstruction  to  the  free 
flow  of  urine  causes  dilatation  of  the  bladder  and  ureters,  con- 
gestion of  the  neck  of  the  bladder,  and  frequent  micturition. 
To  produce  the  other  complications  of  enlarged  prostate, 
namely,  cystitis,  ureteritis,  pyelitis,  and  pyelonephritis,  infec- 
tion is  absolutely  necessary.  The  cause  of  these  latter  compli- 
cations in  the  great  majority  of  cases  ia  the  introduction  of 
pyogenic   organisms   by   the    catheter.     In   making  electrical 
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applications  to  the  prostate,  therefore,  aseptic  surgical  technique 
should  be  rigorously  olieerved.  A  large  majority  of  these 
sufferers  succumb   prematurely. 

No  rational  treatment  has  thus  far  been  adopted  for  the  cure 
of  this  disease.  Volumes  have  been  written  on  the  subject 
Various  methods  have  been  su^ested  for  the  amelioration  of 
the  trouble,  and  for  the  allaying  of  actual  pain.  Cases  have 
been  reported  as  cured,  either  by  injections,  destruction, 
incision,  enucleation,  or  prostatotomy,  etc.,  but  no  successful 
method  of  cure  has  yet  been  determined. 

164.  The  great  importance  of  establishing  a  method  tor 
the  radical  cure  of  the  enlarged  prostate  no  one  can  gainsay. 
The  physician  must  make  a  correct  diagnosis,  and  select 
the  remedy  from  the  different  methods,  which  have  been 
employed  and  which  will  be  here  explained.  The  electric 
treatment,  according  to  the  currents  used,  may  be  subdivided 
as  follows: 

(a)  Electrocautery, — (1)  The  slow  method  of  flashes  by 
Newman's  electrocautery- sound.  (2)  Bottini's  method  in  one 
stance.  (3)  hfodifications  of  Bottini's  operation.  (4)  The 
radical  cure  by  operation— cystotomy — and  the  removal  of  the 
hypertrophy  by  electrocautery. 

(6)  Electrolysis. — (1)  Electrolysis  by  mild  currents  per 
urethra  or  per  rectum.  (2)  Massey's  operation  per  urethra  and 
rectum  with  strong  currents.     (3)  Electropuncture  per  rectum. 

(c)  Static  AppliKatians. — Wave-current  per  rectum. 

(d)  Cataplu)re»i£. — By  lodin.  For  years  the  author  has 
applied  the  elect rocautery-sound  by  rapid  flashes  without 
creating  a  cauterization. 

ELHCTROOAtrrEHT 

1 65.  Ne^Tnan's  Electrocautery-Sound. — This  instru- 
ment was  presented  and  demonatraled  at  the  Ninth  International 
Congress  held  in  Washington,  D,  C.  The  electrocautery-sound, 
Fig.  35,  is  a  catheter-shaped  instrument  with  a  short  curve  at  one 
end,  and  is  made  of  smooth,  polished  metal.  Near  the  tip  of  the 
curved  end  is  a  fenestra  in  which  is  placed  the  platinum  wire 
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that  constitutes  the  bumer.  A  serpentine  tonn  is  best  for  this 
wire;  each  end  is  firmly  attached  to  one  o(  the  two  copper  rods 
inside  the  tube  h  and  represent,  respectively,  t)ie  positive  and 
nf^tive  poles.  The  other  end  of  the  instrument  is  straight  and 
forme  the  handle,  in  which  commence  the  copper  rods,  each  of 
which  is  fastened  to  one  of  the  pins  or  heat-conductors  d  and  d'. 
These  two  pins  are  connected  with  two  electric  cords  by  binding- 
screws.  The  other  ends  of  the  two  electric  cords  are  fastened, 
respectively,  to  the  positive  and  negative  poles  of  the  battery. 
The  current-breaker  ft  is  movable,  and  when  set  straight  and 
pressed  firmly  down  to  the  screw  c  the  current  is  closed  and  the 
bumer  e  instantaneously  heated. 

The  improvements  consist  in  (1)  having  the  handle  in  one 
light,  convenient  piece;  (2)  having  the  current-breaker  under 
the  immediate  control  of  the  index  finger;    (3)    having  the 
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fenestra  filled  up,  whereby  the  instrument  is  mure  thoroughly 
insulated  and  lees  liable  to  become  heated;  (4)  having  the  tube 
filled  up,  thus  preventing  it  from  getting  wet  or  blocked  with 
debris  inside. 

Any  good  storage-battery  or  electrocautery-battery  con- 
structed to  give  a  certain  amperage  can  be  used.  The  strength 
of  the  current  should  be  determined  with  a  rheostat  before 
every  operation.  The  heat  must  be  of  a  high,  red  color,  just 
short  of  white  heat,  the  instant  the  current-breaker  is  touched; 
this  heat  must  be  kept  while  the  wire  ia  in  contact  with  the 
mucous  lining. 
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16C.  It  IB  a  mietaken  idea  of  many  that  the  electrocautery 
necessarily  burns,  destroys,  and  is  followed  by  cicatricial  tissue. 
This  is  a  favorite  objection  made  by  those  not  acquainted  with 
the  use  of  electric  currents.  If  the  operator  bungles  or  wishes 
to  destroy,  he  can,  but  the  expert  will  not. 

It  is  well  known  that  eminent  neurologists  apply  the  electro- 
cautery directly  to  the  faces  of  young  ladies  without  even 
causing  marks.  All  depends  on  the  manner  of  application. 
Even  deeper  applications  on  mucous  linings  may  cauterize, 
without  destroying.  Voltolini,  Carl  Michel,  Shurley,  and 
Yemana  of  Detroit,  and  many  others,  have  applied  the  cautery 
to  the  nasal  and  pharyngeal  cavities  with  great  success.  There- 
fore, it  is  evident  that  different  methods  can  be  in8titut«d 
with  the  instrument  and  applied  for  various  purposes  to 
different  parts. 

167.  Application  to  the  Enlat^^ed  Prostate. — Patients 
suffer  more  or  less  from  this  disease.  They  may  be  perambu- 
lant  or  in  bed,  or  may  divide  their  time  between  bed  and 
room;  the  hypertrophy  may  be  small  or  extend  to  the  size  of 
an  ^g,  or  even  an  orange.  Complications  and  pain  may  be 
beyond  endurance  to  the  sufferers.  According  to  the  state 
and  circumstances  the  treatment  must  be  selected  and  the 
method  applied. 

The  alow  (regular)  method,  which  has  done  good  service, 
consists  in  giving  the  enlai^d  gland  only  a  short  application, 
from  an  instant  to  3  seconds'  duration.  This  causes  nothing 
more  than  a  white  film  similar  to  the  effect  of  nitrate  of  silver, 
in  the  treatment  of  Desormeaux. 

168.  Modus  Operandi. — The  instrument  is  connected 
with  the  electrode  wires,  which  are  then  attached  to  the 
battery,  having  all  the  apparatus  in  perfect  order.  When  all 
is  ready,  try  the  instrument  with  a  short  Hush,  which  experi- 
ment excludes  any  possi)>le  failure.  The  prostatic  [Wrtion  to 
which  the  cautery  is  to  be  apjdied  must  have  lieen  examined, 
and  the  distance  from  the  meatus  measured.  This  distance  is 
then  marked  on  the  instrument  by  a  small  ruhlier  hand.  The 
patient,  according  to  his  preference,  may  stand  erect,  be  on  an 
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operating  table,  or  id  bed.  The  inetruTnent  is  then  introduced, 
so  that  the  teneetra  with  ite  platinum  wire  is  in  contact  with 
the  part  to  be  cauterized.  The  operator  will  know  by  touch 
when  the  inBtrumeot  is  id  the  right  place,  and  the  measure  will 
corroborate  the  correctness  of  the  observation.  One  hand  holds 
the  instrument  and  then  touches  the  little  spring  to  connect  the 
interrupter,  a  flash  follows,  and  the  finger  disconnects  the  cur- 
rent. In  one  moment,  the  operation  is  doneand  the  instrument 
is  withdrawn. 

It  causes  no  pain,  and  in  some  instances  the  patient  scfircely 
believes  that  anything  has  been  done.  He  is  able  to  walk 
about  and  is  not  detained  from  business.  The  stance  should 
be  repeated  in  about  3  days,  or  even  in  2.  The  instrument 
must  be  kept  scrupulously  clean,  e&  the  cautery  will  fail,  if 
there  is  dirt  between  the  connections. 

169.  The  question  now  arises,  How  does  this  method 
bring  about  a  cure?  The  end  sought  is,  first  to  remove  the 
obstruction  so  that  the  bladder  can  discharge  all  the  urine  at 
regular  intervals,  and  then,  in  order  to  make  the  cure  radical, 
to  reduce  the  prostate  to  its  normal  size.  The  theory  is  that 
the  cautery  first  acts  as  a  tonic  and  next  as  an  astringent;  the 
diseased  mucous  fining  shrivels,  the  glandular  tissue  contracts, 
and,  by  shrinkage,  the  size  is  diminished.  The  stimulation 
gives  new  life  and  healthy  action.  Each  repetition  of  the  opera- 
tion acts  similarly  and  perhaps  on  another  part  of  the  hyper- 
trophy. The  operation  must  be  continued  until  the  cure  is 
efiected.  Care  must  be  taken  not  to  overstimulate  and  cause 
prostatorrhea,  acute  piostatitis,  etc.,  thereby  creating  or  aggrava- 
ting the  very  ailment  we  seek  to  cure.  Tlie  cautery  must  be 
given  just  severely  enough  to  accomplish  the  object  and  no 
more  If  the  cauterization  is  too  prolonged  and  too  deep, 
the  glandular  action  is  overtaxed  and  weakened  and  will  be 
followed  by  a  prostatorrhea,  which  takes  a  long  time  to  cure. 
At  the  same  time,  an  inflammation  is  created,  which  causes 
pain  and  swelling,  and,  at  last,  the  too  greatly  cauterized 
tissue  will  slough. 
w    The  advantages  of  the  electrocautery  over  the  knife  are:  (1) 
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that  it  avoide  hemorrhage,  also  Becondaiy  hmiorrhi^;  (2)  it 
leaves  no  raw  surfaces  exposed;  (3)  it  heals  better;  and  (4)  it 
avoids  infection.  The  statement  of  some  reports,  that  in 
proBtatotomy  with  the  knife  hemorrhage  does  not  take  place 
cannot  be  accepted,  as  the  history  of  cases  shows  that  primary 
as  well  as  secondary  hemorrhage  does  occur,  both  of  which  are 
entirely  avoided  with  electrocautery.  In  treatment  of  the 
enlarged  prostate  by  electrocautery,  it  is  absolutely  necessary 
to  pay  attention  to  other  symptoms  and  troubles  of  the  patient, 
according  to  established  principles.  Pain  must  be  allayed. 
The  bowels  must  be  kept  regular,  since  constipation  adds  con- 
siderably  to  the  inflammation  and,  by  pressure,  causes  pun. 
While  the  electrocautery  process  is  used  it  is  of  the  greatest 
importance  to  att«nd  to  the  state  of  the  bladder,  by  drawing  off 
the  urine,  and  irrigating  if  necessary. 

1 70.  Bottinl's  Operation. — The  originator  of  this  metbod 
has  successfully  operated  upon  many  bimdreds  of  cases  and  kept 
them  modestly  to  hinaself,  only  once  in  a  while  giving  a  report 
in  Italian  medical  joumaU.  This  operation  is  a  rapid  electro- 
cautery with  a  platinum  burner  in  one  stance.  It  consists  in 
burning  a  passage  through  the  enlarged  gland  by  the  electro- 
cautery, thus  enlarging  the  passage  and  removing  the  obstruc- 
tion. The  burner  is  made  of  heavy  platlifum  encased  in  an 
instrument  resembling  a  lithotritfi.  The  burner  is  heated  until 
red,  or  even  hotter,  by  an  electric  current  from  a  storage-bat- 
tery, and  by  a  screw  it  is  slowly  advanced  through  the  obstruc- 
tion. Antiseptic  precautions  are  advisable,  particularly  of  the 
bladder.  It  is  still  a  mooted  question  whether  the  bladder 
should  be  dilated  with  air  or  water.  A  local  anesthetic  to  the 
prostate  portion  of  the  urethra  is  absolutely  necessary,  cocain 
being  preferable.  Some  patients  may  choose  ether  narcosis. 
Several  incisions  forward  and  backward  may  be  made  if  the 
operator  tinds  such  a  procedure  necessary. 

171.  Attracted  by  the  first  reports  of  this  operation,  we 
performed  it  several  times.  The  late  Doctor  Guleke,  of  New 
York,  had  imported  an  original  Bottini  instrument  with  which 
we  operated.     These   operations  were  performed  in  1882  and 
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1883,  but  were  not  satiefactory.  This  fact  explains  the  incor- 
rect statements  of  recent  reports  in  1897  and  1S98  to  the  effect 
that  the  Bottini  operation  had  never  been  performed  in  this 
country.  Not  having  had  the  expected  result  with  the  Bottini 
instrument,  we  constructed  the  electrocautery-sound  just 
descrihed.  While  the  genius  of  Bottini  is  appreciated  and 
admired,  his  first  instruments  were  not  perfect,  particularly  in 
the  points  as  follows: 

1.  The  instrument  was  clumsy,  unhandy,  and  heavy. 

2.  The  platinum  burner  was  so  thick  that  it  got  hot  too 
slowly  and,  when  hot,  lost  its  shape  by  bending  so  that  some- 
times it  would  not  move  back  into  its  beak. 

3.  The  very  large  storage-battery  was  too  heavy  for  trans- 
portation and  a  smaller  one  did  not  generate  enough  heat. 

4.  The  instrument  was  shaped  like  Heurteloup's  lithotrite, 
the  ends  having  only  a  short  coud^e.  Such  an  instrument  is 
exceedingly  difBcult  to  introduce,  and  in  many  cases  of  hyper- 
trophy non-introducible,  the  mechanical  obstruction  leaving 
no  space  for  its  passage.  The  intention  is  to  push  the  instru- 
ment into  the  bladder  over  and  beyond  the  enlargement  of 
the  prostate,  then  to  reverse  it  so  that  the  beak  is  turned 
downward.  The  electrocautery-knife  is  hidden  inside  the  beak 
and  moves  outward  when  the  dial  is  turned  on  the  handle  as 
the  battery  heats  it,  thereby  making  a  central  cut  in  the 
obstructing  prostate. 

5.  The  result  of  this  operation  was  very  uncertain.  It  some- 
times caused  shock,  pain,  and  inflammation  and  irritated  the 
bladder,  and  the  exfoliation  of  the  scabs  caused  by  the  cautery 
gave  rise  to  more  complications.  It  may  be  again  stated  that 
the  effect  of  the  electrocautery  is  really  a  burning  through  the 
tissues,  being  entirely  different  from  electrolysis,  which  is  a 
chemical  abeorption. 

6.  The  patient  had  to  remain  in  bed  for  weeks,  and  from 
some  reports  made  by  Boltini  himself  it  has  been  shown  that 
voluntary  micturition  occurred  only  after  24  days. 

7.  The  operation  is  not  free  from  danger. 

These  objections  refer  only  to  the  old  original  instruments. 
Recent  modifications  have  been  made. 
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172,     Modtricattons    of    BottlDl's    Instruments. — A 

modification  of  Br>ttini'a  apparatus  was  made  by  Frendenbrrg, 
of  Berlin.  This  device,  Fig.  30,  is  a  great  improvement  and 
does  away  with  some  of  the  objectiona  experi- 
enced in  (ormer  times.  Freudenberg  de8cril)e8 
his  modification  as  follows:  "The  modifica- 
tions in  point  are  relative  to  shape,  handiness, 
and  electro  technical  construction,  affording  at 
the  same  time  the  possibility  of  sterilization. 
The  modified  instrnment  is  provided  with  a 
stout  cylindrical,  grooved  handle,  strong  and 
steady  in  the  hand,  resembling  the  well-known 
handle  of  a  lithotrite.  The  cooling-apparatus 
is  inserted  on  this  side  of  the  handle  instead 
of  at  its  farther  extremity,  thereby  obviating 
incandescence  of  the  handle  and  securing  the 
rubber  hose  of  the  cooling-apparatus  from  being 
compressed  by  the  ulnar  aspect  of  the  hand. 
In  lieu  of  the  platinum  blade,  platiniridium  ia 
used,  this  alloy  being  harder  and  less  apt  to 
Ijend  by  reason  of  its  electrical  resistance,  per- 
mitting the  employment  of  the  weaker  current 
for  rendering  the  blade  incandescent.  Another 
addition  consists  in  the  conduction  of  the  cur- 
rent, ascending  to  the  knife,  within  the  guide 
through  a  single  ivire  only,  which  equals  in 
volume  the  two  wires  used  in  the  original 
instrument;  the  descending  current  passes 
K'^  through  the  hull  proper,  and  by  reason  of  ita 

close  contact  with   the  cannula,  through  the 
ui  entire    length    of    the    external    instrument. 

Moreover,   greater    steadiness    of     the    blade, 
riveted  as  it  is  to  the  inflexible  hull,  isassuretl. 
"The  connection  of  the  instrument  with  the 
conducting- wires  has  been  achieved  by  a  pro- 
cess corresponding  with  the  axis  of  the  instrument  and  leaving 
both   poles  in  a  concentric  arrangement.     A  slight  jerk  will 
move  up   the  corresponding   cable-attachment  to   which   the 
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cables  are  fastened;  these  are  united  to  one  conducling-wire, 
and  owing  to  the  improvement  of  electrical  conettuction  are 
much  thinner  than  formerly." 

173.  The  operation  of  Bottini  has  been  described  as  "one 
of  detail,"  This  is  undoubtedly  true,  yet  from  a  practical 
point  of  view  it  Ib  just  as  true  to  state  that  it  is  an  operation  of 
a  few  injportnnt  factors.  These  factors  are:  (1)  The  condition 
of  the  bladder,  whether  empty  or  containing  a  certain  quantity 
of  liquid  or  air.  (2)  The  length,  depth,  and  number  of  inci- 
Biong.  (3)  The  complications  that  have  been  brought  on  by  the 
t-nlarged  prostate  or  by  previous  efforts  to  remedy  the  enlarged 
prostate  gland.     (4)  Reliable  working-apparatus. 

Bottii)i's  first  operations  were  performed  on  a  bladder  filled 
with  liquid.  Later,  he  operated  on  an  empty  bladder,  because 
he  thought  the  liquid  in  the  bladder  interfered  with  the  heating 
of  the  cautery- incisor.  At  the  present  time,  the  operation  is 
always  performed  on  a  bladder  containing  either  liquid  (usually 
a  sterilized  solution  of  Imric  acid)  or  air.  Bransford  Lewi^ 
recommends  the  injection  of  air  into  the  bladder.  Lewin-Gold- 
Bcbmidt  has  pointed  out,  as  a  result  of  experiments  on  animals, 
that  in  injecting  air  into  the  bladder  there  exists  the  possibility 
of  an  air-embolus  entering  the  ureter  and  reaching  the  heart 
through  the  renal  veins  and  inferior  vena  cava.  Freudenberg 
reports  43  operations  on  bladders  containing  air  with  no 
untoward  results  so  far  as  injecting  air  was  concerned. 

At  the  present  time,  no  one  operates  on  an  empty  bladder, 
the  viscua  containing  either  air  or  a  solution  of  sterilized  boric 
acid.  The  possibility  of  an  air-embolus  entering  the  ureter 
should  have  considerable  weight  with  the  operator,  particularly 
bs  there  is  no  such  complication  to  be  c^xpected  when  using  the 
sterilized  boric  acid.  With  the  modern  sources  of  electric  sh|> 
ply,  the  objection  made  by  Bottini,  when  using  liquid  in  the 
bladdei',  is  no  longer  tenable.  The  cautery -incisor  can  now  be 
m^untaincd  at  the  retiuired  degree  of  heat  during  the  passage 
through  the  prostate  gland.  In  operating  on  nn  empty  blad- 
der, Freudenberg  cut  through  a  transverse  fold  of  the  fundus  of 
the  bladder.     Some  operators  claim  that  the  burning  sensation 
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experienced  by  patients  during  the  operation  is  due  to  the  heat- 
ing of  the  sterilized  solution  of  boric  acid  by  the  cautery-incisor. 

1T4.     Length,    Depth,   and    Number   of  Incisions. 

The  cautery- incision  or  incisions  constitute  the  pivotal  point  in 
every  Bottini  operation.  They  constitute  the  raison  d'etre  of 
the  operation.  Whether  the  operation  shall  he  repeated  or  not 
depends  entirely  on  the  dimensions  and  number  of  the  incisions. 
Tu  mnke  a  posterior  incision  too  short  means  an  unsuccessful 
operation  and  carries  with  it  the  necessity  of  repeating  the  pro- 
cedure at  some  subsequent  date.  To  make  a  posterior  incision 
too  long  means  an  internal  urethrotomy  through  the  floor  of 
the  membranous  urethra  with  its  well-known  sequences  as  a 
result.  Three  incisions  are  generally  made,  one  posteriorly  and 
one  on  each  side.  The  posterior  incision  is  by  far^the  most 
important.  The  success  of  the  operation  depends  in  a  large 
measure  on  the  posterior  incision.  If  successfully  executed,  it 
lowers  the  level  of  the  bladder  drainage,  the  prostatic  urethra 
to  the  level  of  the  base  of  the  bladder,  and  pennits  a  free  flow 
of  urine  through  the  furrow  produced  by  the  cautery-incisor. 
It  secures  a  direct  route  for  the  urine,  from  the  center  of  the 
bladder  through  the  anterior  urethra.  Thin  posterior  incision, 
and  also  the  lateral  incisions,  diminishes  the  blood-supply  to  the 
prostate  and  therefore  causes  atrophy.  Another  effect  of  these 
cautery -incisions  is  to  prevent  recurrent  congestions  of  the  neck 
of  the  bladder  that  mean  so  much  in  the  life  of  every  prostatic 
The  anterior  incision  is  never  employed  unless  cystoscopy 
shows  the  mechanical  obstruction  to  exist  in  the  anterior  aspect 
of  the  urethra.  The  anterior  incision  is  dangerous.  The 
liability  to  cut  into  the  cavum  Retzii  with  ita  consequences 
should  be  remembered  when  making  an  anterior  incision.  The 
depth  of  the  incision  will  depend  on  the  height  of  the  incisor 
and  the  pressure  exerted  on  the  prostate  gland.  The  average 
height  of  the  knife  used  by  Freudenberg  is  1.2  centimeters. 
The  sizes  of  his  knives  vary  from  .8  to  1.5  centimeters.  The 
height  of  the  knife  of  American  instruments  averages  from 
1.2  to  1.5  centimeters.  A  difference  of  a  few  millimeters  in 
the  height  of  a  knife  can  be  fully  compensated  for  in  the  depth 
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of  the  incisionB  by  pressure  made  on  the  gland  by  tlie  operator. 
In  determining  the  depth  of  the  incision,  tlie  operator  studies 
the  configuration  of  the  prostate  gland  by  means  of  the  cysto- 
scope  and  also  by  rectal  examination.  If  necessary,  the  knife 
is  made  to  pass  twice  through  the  same  area  io  the  prostate 
gland,  and  during  both  incisions  it  should  be  maintained  at  a 
white  heat.  With  one  knife  of  average  height  maintained  at 
white  heat  and  passed  twice  through  the  same  area  of  prostate 
tissue  while  pressure  is  being  exerted,  the  operator  can  give 
his  incision  the  required  depth. 

ITS*  The  length  of  the  incision  will  depend  a  great  deal 
on  the  nature  of  the  enlargement,  whether  it  is  fibrous  or 
glandular.  A  fibrous  enlargement  is  slightly  compressible;  a 
glandular  one  is  very  much  bo.  As  a  rule,  the  length  of  the 
posterior  incision  in  fibrous  prostates  should  correspond  to  the 
difference  between  the  normal  urethra  and  the  pathological  one 
under  treatment.  If  the  urethra  in  question  measures  28  centi- 
meters, we  know  the  normal  urethra  measures  21  centimeters, 
and  the  length  of  the  incision  should  be  the  difference,  or 
7  centimeters.  When  the  length  of  the  incision  is  determined 
by  rectal  examination,  1  or  1.5  centimeters  should  be  added  to 
the  longitudinal  diameter  of  the  prostate.  Freudenberg  has 
not  yet  found  it  necessary  to  make  incisions  larger  than  5  cen- 
timeters. His  new  instruments  are  arranged  to  permit  of  an 
incision  6.6  centimeters  long.  When  glandular  elements  pre- 
dominate in  the  prostatic  enlargement,  the  conditions  are 
entirely  changed.  Glandular  enlargements  are  very  compres- 
sible. When  the  beak  of  the  incisor  begins  to  press  on  the 
gland,  the  longitudinal  diameter  begins  to  decrease  at  the  same 
time.  Willy  Meyer,  M.  D.,  has  pointed  out  that  the  simple 
means  of  measuring  the  length  of  the  prostate  in  his  cases  is 
of  little  assistance  in  determining  the  length  of  the  incision 
necessary  in  a  given  operation. 

The  same  author  now  uses  an  incisor  that  permits  of 
incisions  as  long  as  8  centimeters  and  recommends  long  incisions 
under  the  following  conditions:  (1)  When  the  enlargement  is 
fibrous  and  pronounced,  so  that  the  upper  border  of  the  gland 
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cannot  be  reached  or  palpated  per  rectum.  (2)  Whenever 
there  is  a  median  lobe  of  some  size  present.  (3)  Whenever 
the  length  of  the  urethra  has  been  found  to  be  materially 
beyond  normal. 

When  the  prostate  is  aott  and  ^ompreeaible,  he  recommends 
short  iocisions,  not  longer  than  1  to  2  centimeters.  It  is  better 
in  cases  of  soft,  compressible  glands  to  make  an  incision  too 
short,  rather  than  to  lake  risks  in  making  one  too  long.  In 
this  latter  case,  the  pars  membranacea  would  be  incised, 
followed  by  urinary  infiltration  with  its  accompanying  dangers. 
In  determining  the  length  and  depth  and  number  of  incisions 
in  the  prostate  gland,  the  operator  should  use  every  means  of 
informing  himself  on  the  diameters,  configuration,  and  con- 
sistency of  the  gland.  He  should  make  a  thorough  examina- 
tion per  urethra  and  per  rectum.  Unless  contraindicated,  the 
cystoecope  should  be  used. 

1 76.  The  Bottini  operation  is  suitable  for  all  forms  of  pros- 
tatic hypertrophy.  An  enlarged  prostate  is  an  impediment  to 
the  passage  of  urine,  and  a  cautery-incisor  will  cut  its  way 
through  this  impediment,  wliether  hard  or  soft  and  whether 
situated  posteriorly,  anteriorly,  or  laterally.  It  is  of  little 
importance,  also,  whether  the  bulgings  or  prominences  are 
toward  the  bladder  or  exclusively  toward  the  urethra. 

The  results  of  the  Bottini  operation,  however,  in  any  form  ot 
prostatic  hypertrophy  will  depend  on  the  condition  of  the 
bladder  and  kidneys  and  on  the  general  physical  condition  ot 
the  patient.  The  better  the  condition  ot  the  bladder  and- kid- 
neys, the  better  will  be  the  results  of  operation.  The  results  ot 
the  operation  will  be  negative  when  the  bladder  is  hopelessly 
damaged  and  when  there  is  a  general  atheromatous  condition 
of  the  blood-vessels  associated  with  jjolyuria.*  In  prostatic 
hyijcrtropby,  the  earlier  the  operation  is  performed,  the  greater 
are  the  chances  ot  a  permanent  cure.  Convalescence  in  these 
cases  is  very  rapid,  and  Ihe  resulla  obtained  so  far  as  can  be 
ascertained  at  present  are  permanent. 
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Willy  Meyer,  M.  D.,*  recommendB  tliat  the  Bottini  operation 
be  done  when  it  becomes  necessary  to  give  the  catheter  into  the 
hand  of  the  patient  himself.  This  is  the  period  at  which  the 
real  danger  of  life  begins.  A  single  introduction  of  the  catheter 
may  eet  op  incurable  cystitis,  pyelitis,  or  pyelonephritis. 
Bottini's  operation,  according  to  the  same  authority,  is  not 
absolutely  contraindicated  by  the  existence  of  pyelitis.  In  two 
cases  operated  on  by  him,  a  marked  degree  of  pyelitis  was 
present.  Both  patients  stood  the  operation  nicely,  one  being 
cured  and  the  other  much  improved.  The  tact  of  the  exist- 
ence of  an  infected  genito- urinary  tract  should  render  the  opera- 
tor very  cautious  in  his  prognosis  in  these  cases. 

17T>  Armamentariam. — If  the  physician  provides  him* 
self  with  a  transformer,  a  good  rheostat,  and  ampere-meter,  the 
commercial  circuits  may  be  used  as  sources  of  electric  supply. 
When  the  commercial  circuits  are  not  available,  a  good  storage- 
battery  must  be  employed.  The  storage-battery  should  give 
from  50  to  60  amperes  with  an  electromotive  force  ot  4  volts. 
For  care  and  management  of  storage- batteries,  see  ElectrophyHct, 
Sec.  1.  Freudenberg  added  the  ampere-meter  to  the  armamen- 
tarium of  Bottini.  The  flow  of  the  cautery- current  is  noiseless; 
therefore,  the  necessity  of  an  ampere-meter  to  designate  the 
current-strength  during  the  operation  is  obvious.  The  current- 
strength  necessary  to  bring  the  cautery- incisor  to  the  required 
heat  should  be  determined  before  each  operation.  When  the 
cautery- incisor  is  at  a  white  heat,  envelop  it  in  a  few  layers  of 
absorbent  cotton  saturated  with  water  and  observe  the  effects 
both  on  the  incisor  and  the  needle  of  the  ampere-meter.  This 
is  a  useful  experiment  and  renders  visible  to  the  operator  what 
takes  place  when  the  incisor  ia  traversing  the  tissues  of  the 
prontate. 

178.  With  a  single  charge  of  a  storage-battery,  Freuden- 
berg performed  six  operations.  Storage-batteries,  even  when 
not  used,  run  down  and  require  chai^ng  every  3  or  4  weeks. 
It  is  a  good  rule  to  recharge  the  battery  before  each  operation. 


•Waiy  Meyer,  M.  D.,  Medical  Record,  April  28,  1000. 
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Two  or  three  operations  may  be  done  on  the  same  day  with  the 
same  charge,  but  if  a  few  days  intervene  between  operations, 
rechai^ng  the  battery  will  always  be  the  safest  procedure. 
The  operator  should  examine  the  Bottini  incisor  and  all  its 
connections  before  the  operation,  in  order  to  be  sure  that  every- 
thing is  in  good  working  order  before  commencing  to  operate. 
As  some  accident  may  happen  to  the  incisor  either  immediately 
before  or  during  the  operation,  the  advantage  of  having  two 
cautery -incisors  will  be  readily  appreciated.  Besides  the  source 
of  electric  supply  and  the  Bottini  incisor  with  its  connections, 
the  operator  will  always  need  hand-syringes,  catheters,  local 
anesthetics,  and  antiseptics. 

In  the  operation  of  Bottini,  the  practical  gen i to- urinary 
surgeon  will  be  occupied  a  great  deal  with  the  electrical  appara- 
tus; the  practical  electrotherapeutist,  already  familiar  with  the 
management  and  control  of  electric  currents,  will  be  most 
occupied  with  the  technique  of  genito-urinary  operations.  A 
nice  combination  of  these  two  acquirements — familiarity  with 
the  technique  of  genito-urinary  operations  and  familiarity  with 
the  management  and  control  of  electric  currents — are  necessary 
for  the  best  execution  of  Bottini's  operation,  and  therefore  the 
beet  results  obtainable. 

179.     Comptications  During  and  After  Operation. 

The  complications  during  the  operation  are  the  bending  of  the 
cautery- incisor,  perforation  of  the  bladder,  and  perforation  of 
the  membranous  urethra.  In  order  to  prevent  bending  of  the 
cautery-incisor,  the  operation  should  be  done  slowly  and  the 
index  finger  should  be  removed  from  the  rectum  when  the  beak 
of  the  incisor  is  properly  located  and  before  the  cautery-current 
is  turned  on.  The  patient  should  be  cautioned  to  keep  abso- 
lutely quiet  during  the  operation.  If  the  Bottini  incisor  is  not 
held  firmly  and  steadily  in  the  left  hand  of  the  operator,  bend- 
ing of  the  cautery  is  liable  to  occur.  The  means  of  avoiding 
bending  of  the  cautery -incisor  are  slow  operation  with  the 
cautery-blade  at  white  heat  and  immobihty  on  the  part  of  the 
patient.  The  incisor  ie  held  firmly  and  steadily  in  the  hand  of 
the  operator. 
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The  liability  of  perforating  the  membranous  urethra  is 
greatest  in  glandular  enlargement  of  the  prostate.  A  short 
incision  is  required  in  these  cases.  A  careful  study  of  the  longi- 
tudinal diameter  of  the  gland  and  of  the  nature  of  the  prostatic 
enlargement,  whether  glandular  or  fibrous,  will  be  the  best 
safeguard  against  perforating  the  membranous  urethra.  If  the 
incision  is  made  too  short,  the  operation  may  be  repeated  at  a 
future  date.  Since  operation  on  an  empty  bladder  has  been 
discarded  perforation  of  the  bladder  has  not  occurred.  If  the 
beak  of  the  incisor  is  properly  fixed  behind  the  prostate,  it  will 
press  the  bladder  downward  from  the  cautery- blade.  This 
precaution  joined  with  the  condition  of  the  bladder,  distended 
with  liquid  or  air,  will  make  perforation  of  the  bladder  an 
extremely  rare  accident. 

The  complications  after  the  operation  are  hemorrhage,  sepsis, 
and  retention  of  urine.  The  prevention  and  treatment  of  these 
complications  belong  to  general  geni to- urinary  work  and  will 
not  be  described  here.  No  one  should  attempt  to  perform  the 
Bottini  operation  unless  he  is  familiar  with  the  best  methods  of 
preventing  the  occurrence  of  these  complications  and  of  treating 
them  when  established.  The  operation  of  Bottini,  even  in 
favorable  cases,  is  a  serious  procedure.  The  patient  should  be 
thoroughly  prepared  for  the  operation  by  the  observance  on  the 
part  of  the  operator  of  all  precautions  of  modem  surgery. 

1 80.  Anesthesia. — The  majority  of  operators  employ 
local  anesthesia.  If  it  becomes  necessary  to  give  a  general 
anesthetic,  nitrous-oxide  gas  is  used.* 

Orville  Horwitz,  B.  S.,  M.  D.,  in  a  series  of  articles  recently 
published, t  gives  the  following  conclusions  as  the  results  of  his 
experience  in  34  Bottini  operations; 

1,  There  is  lees  fear  on  the  part  of  the  patient  to  submit  to 
operation  than  there  Is  to  any  other  surgical  procedure  so  far 
suggested  for  the  relief  of  prostatic  hypertrophy. 

2.  The  principal  advantages  to  be  derived  from  the  method 


t  Philsdelpbia  Medical  Joornsl,  June  8  and  Kovember  30,  inoi. 
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of  treatment  are;  A  short  time  on!y  is  required  to  perform  the 
operation,  which  is  attended  with  little  shock  and  usually  slight 
I068  of  blood;  convalescence  is  rapid;  and  the  mortality  is  lower 
than  that  by  any  other  radical  measure. 

3.  Cures  result  in  a  large  majority  of  cases,  especially  if  the 
operation  is  undertaken  early.  Marked  improvement  may  be 
looked  for  in  a  vast  number  of  cases  where  otherwise  individuals 
would  be  condemned  to  suffer,  as  the  danger  attending  any  of 
the  other  radical  methods  of  treatment  would  be  too  great  to 
warrant  their  employment. 

4.  Failures  occur  in  but  a  comparatively  small  percentage 
of  cases,  want  of  success  being  due  to  pathological  changes  and 
complications  that  have  taken  place.  Especially  is  this  true  in 
those  instances  where  an  incurable  cystitis  exists. 

5.  The  operation  is  contraindicated  when  a  valve-like  forma- 
tion exists,  or  where  there  is  a  greatly  increased  overgrowth  of 
the  three  lobes  associated  with  tumor  formation,  giving  rise  to 
a  pouch  above  and  below  the  neck  of  the  bladder. 

6.  It  way  be  employed  with  benefit  and  safety  as  a  pallia- 
tive measure  in  cases  of  prostatic  hypertrophy  of  long  standing 
associated  with  cystitis,  when  the  general  health  will  be  improved 
and  constipation,  which  is  usually  associated  with  this  condi- 
tion, relieved,  mitigating  the  prostatic  spasm  of  the  urethra  and 
rendering  the  insertion  of  the  catheter  easy  and  painless. 

7.  Pyelitis,  when  present,  adds  greatly  to  the  danger  of  the 
operation,  but  is  not  always  a  contraindication  to  its  employment. 

8.  The  character  of  the  growth  has  but  little  bearing  on  the 
result  of  the  operation. 

9.  The  operation  may  be  employed  as  a  safe  and  satisfactory 
means  of  causing  a  suprapubic  fistula  to  close,  which  so  fre- 
quently follows  a  suprapubic  cystotomy  when  the  prostate  gland 
is  hy]»ertrophied. 

10.  In  suitable  cases,  it  is  not  only  the  beat  radical  measure 
thus  far  devised  for  the  relief  of  prostatic  hypertrophy,  but  is 
attended  by  the  smallest  mortality. 

11.  The  o]teration  is  ef>pecially  indicated  in  the  beginning  of 
olwtructive  symjjtonis  due  to  hypertrophy  of  the  prostate  gland 
and  may  be  regarded  as  a  prophylactic  method  of  treatment 
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12.  The  operation  is  capable  of  producing  a  eymptomatic 
cure  in  a  great  number  of  cjisea  of  various  conJilions  and  con- 
figuratioDB  of  the  prostate  gland  due  to  hypertrophy,  as  ie  Ehoivn 
hy  the  disappearance  of  prostatic  spasm,  tlie  restoration  of  the 
function  of  the  bladder  to  it«  normal  condition,  and  the  improve- 
ment of  general  health. 

13.  When  operating  early,  before  the  prostate  has  become 
much  enlarged,  the  safest  method  to  pursue  is  to  perform  a 
preliminary  perineal  cystotomy,  introducing  the  perineal  electro- 
cautery-incisoT  of  Chetnood,  so  as  to  make  the  incision  in  the 
prostate. 

14.  In  some  instances,  a  prolonged  preparatory  treatment  is 
necessary  before  the  operation  can  be  safely  undertaken. 

15.  In  cases  of  prostatic  obstruction,  which  iiave  exiBte<1  for 
a  lengthened  period,  where  there  is  chronic  cystitis  and  the 
physical  condition  of  the  patient  being  below  par,  both  local 
and  constitutional  treatment  must  be  persisted  in  for  months 
after  the  operation  before  the  great  benefit  derived  from  the 
procedure  can  be  insured,  which  treatment  would  be  ineffectual 
unless  the  obstruction  had  first  been  removed. 

181.  Newman's  modifications  of  Bottini's  instrument  has 
been  constructed  for  reasons  stated,  as  a  simpler  and  handier 


l^aman't  MaHfeaUoH  qf  Boafnfi  Iwitor 

apparatus,  than  the  modification  of  Freudenberg,  which  is 
very  good,  timely,  and  rectifies  some  of  the  objections 
mentioned. 

Fig,  37  (a)  shows  the  instrument  in  perspective,  with  platinum 
burner,  shown  in  dotted  lines,  slightly  exposed,  (ft)  is  the  end 
of  the  instrument  with  the  platinum  knife  fully  expope<l. 
The  instrument  conniets  of  a  hollow  nutal  fhaft  //,  terminating 
in  Thompson's  curve  with  tunnelfd  end  C.     The  jdatinum 
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knife  D  is  propelled  backwards  and  forwards  by  means  of  a 
rack  and  pinion  E.  Two  insulated  copper  wires  pass  tbrough 
the  shaft  and  carry  the  electric  current  to  the  platinum  burner. 
The  conducting- cords  from  the  battery  or  coniiiiercial  circuit 
are  adjusted  to  the  instrument  at  staples  G  and  H.  The  cur- 
rent may  be  thrown  on  or  off  by  means  of  the  switch  F.  A 
scale  and  indicator  /shows  at  a  glance  the  extent  to  which  the 
knife  is  exposed.  Freudenberg's  improvement  on  the  original 
Bottini  are  very  good  and  were  needed.  On  this  improved 
instrument,  the  writer  has  made  the  following  modifications, 
as  shown  in  the  cut: 

1.  Omitting  the  water-cooler,  in  order  to  make  the 
mechanism  of  the  instrument  simpler.  The  water-cooler  is  an 
impediment,  takes  up  space,  and  needs  for  its  proper  manage- 
ment a  special  assistant.  As  the  burner  is  smaller  than  in  tlie 
original  instrument,  it  does  not  need  so  much  heat,  and  this 
can  be  controlled  more  easily.  It  has  been  questioned  whether 
it  is  better  to  dilate  the  bladder  with  water  or  air.  Each 
method  has  its  own  advantages  and  objections. 

2.  It  is  better  to  do  away  with  the  heat  of  the  instrument 
This  is  accomplished  by  the  two  conducting-wires  conveying 
the  heat,  which  are  attached  one  to  either  end  of  the  burner 
and  which  run  separately,  being  insulated.  This  arrangement 
will  heat  the  burner  immediately  and  prevent  the  heating  of 
any  other  part  of  the  instrument.     The  shaft  remains  cool. 

3.  The  end  of  the  instrument  is  conical  and  of  a  smaller 
size,  in  order  to  pass  any  obstruction  and  enter  the  bladder 
more  easily.  Thus,  the  operation  can  be  performed  in  cases  in 
which  the  larger-sized  portion  of  the  instrument  could  not  be 
introduced. 

i.  There  is  a  tunnel  at  the  conical  end  for  a  filiform  guide, 
over  which  the  instrument  passes,  to  be  used  at  the  opUon  of 
the  operator. 

5.  The  iridoplatinum  burner  is  thinner  and  stationary, 
and  thereby  cannot  get  out  of  shape  and  place,  and,  besides, 
the  greater  heat  is  avoided. 

6.  The  protector  of  the  burner,  when  moved,  acts  at  the 
same  time  as  a  meter,  the  operator  thereby  knowing  the  exact 
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situation  of  the  burner.  This  burner,  or  knife,  can  cut  to  any 
depth,  aa  the  operator  desires,  and  by  rotating  can  cut  in  dififer- 
ent  directions.  The  instrument  can  be  taken  apart  for  cleaning 
and  sterilization. 

7.  This  instrument  is  .cheaper  and  costs  about  one-half  as 
much  as  the  original  Bottini  or  the  one  modified  by  Freudenberg. 

182.  Radical  Measures,  Combination  of  Operation 
and  Blectrocantery. — This  consists  in  the  removal  of  the 
hypertrophy  by  electrocautery  in  situ  and  in  one  operation, 
access. being  gained  by.  either  perineal  section  or  laparotomy. 
This  removal  may  be  partial  or  entire,  and  can  be  done  with 
the  electrocautery- burner  or  wire  loop.  This  operation  is  indi- 
cated, in  fact,  we  may  say  peremptorily  demanded,  when  the 
patient  is  in  immediate  danger  of  succumbing  and  no  time  is 
left  for  a  slower  method  of  procedure.  This  state  has  arrived 
when  the  hypertrophy  causes  absolute  retention  of  urine  and 
there  is  no  possibility  of  gaining  an  entrance  through  the 
obstruction  so  as  to  evacuate  the  bladder.  Complications  have 
generally  taken  place  and  the  fatal  end  is  within  a  tew  hours, 
either  by  rupture  of  the  bladder  or  urethra.  The  radical  oper- 
ation proposed  for  such  a  state  is  not  free  from  danger,  but  as 
the  patient  without  it  will  succumb  in  a  short  time,  the  opera- 
tion cannot  decrease  hia  chances  of  recovery. 

The  improvements  in  the  technique  or  suprapubic  cystotomy 
by  Belfield,  Hunter  McGuire,  Kuemmel,  Morris,  and  others 
have  reduced  any  danger  to  a  minimum.  Mr.  A.  F.  McGill, 
of  Leeds,  in  opening  a  discussion  at  the  Section  of  Surgery, 
British  Medical  Association,  August  16,  1889,  remarked  that 
suprapubic  prostatectomy  was  preferable  to  a  urethral  or 
perineal  operation.  The  urethral  operation  was  unsatisfactory; 
it  was  founded  on  the  faulty  anatomy,  for  in  only  4  out  of 
24  cases  he  had  tabulated  was  there  anything  resembling  a  bar 
at  the  neck  of  the  bladder.  The  suprapubic  operation  was 
also  more  generally  applicable;  in  only  3  of  the  24  cases  in  his 
table  could  the  perineal  operation  have  been  done.  He  also 
considered  the  suprapubic  operation  more  safe  than  perineal 
section.     Most  authorities  will  agree  with  Mr.  McGill. 
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ELBCTBOLTSIS 

183.  Electrolysis  With  Weak  Currents. — Electrol- 
ysiB  has  been  used  with  favorable  results,  and  cases  reported 
accordingly.  We  have  practiced  it  in  the  same  manner  as  in 
Etricturee  of  the  urethra  and  often  applied  a  flat  metal-electrode 
as  negative  pole  per  rectum  against  the  prostate.  With  great 
care  and  very  mild  currents,  good  results  followed.  Dr.  W.  E. 
Steavenson,  of  London,  has  established  a  method  and  con- 
structed his  own  instrument;  a  citatiun  from  his  work*  will 
therefore  be  in  place  here: 

"For  this  purpose  I  have  had  some  electrodes  made  after  the 
manner  of  those  used  for  the  electrolysis  of  stricture,  but 
instead  of  the  ends  being  made  entirely  of  metAl,  I  have  had 
them  of  ivory,  with  phalanges  of  metal  embedded  in  one  side, 
so  that  the  metal  would  be  on  the  convex  surface  of  the  ends 
of  the  electrodes.  By  this  means,  we  insure  that  when  the 
electrode  has  been  passed  along  the  urethra,  the  metal 
phalanges  shall  come  in  contact  with  the  prostatic  bar  or 
obstructing  hypertrophical  part  of  the  prostate.  The  electrode 
is  connected  with  the  negative  pole  of  the  battery,  the  positive 
pole  being  placed  on  some  indifferent  part  of  the  body.  The 
circuit  is  then  closed  and  a  weak  current  of  5  milUamperes  is 
employed.  By  this  means,  a  furrow,  or  groove,  is  made  on  the 
surface  of  the  enlarged  prostate  by  the  action  of  the  current. 
The  result  has  been  such  as  to  encourage  the  hope  that  this 
may  prove  a  very  useful  form  of  treatment  The  operation 
should  not  be  prolonged  for  more  than  20  minutes,  and  on  the 
first  few  occasions  for  about  half  that  time,  unless  the  electrode 
passes  into  the  bladder  sooner.  Should  this  be  the  case, 
I  would  advise  that  all  further  attempts  be  suspended  for  at 
least  a  week,  and  then  repeated  if  no  indication  to  the  contrary 
has  arisen. ' ' 

184.  Electrolysis  by  Strong  Currents. — While  others 
have    used    stronger    currents,    Dr.    G.    Betton    Massey,    of 


•"  Elect rolyBJH  in  Surgery,"  London,  li 
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Philadelphia,  has  very  recently  begun  a  new  treatment  of 
hypertrophy  of  the  proBtate  gland.  He  calls  it  the  "Btrellirig 
method."  With  the  electrodes  in  place,  the  active  electrode 
within  the  urethra  or  rectum  and  the  indifferent  on  the 
abdomen,  the  galvanic  current  is  turned  on  by  means  of  hie 
controller  until  a  decided  sensation  is  produced  or  the  meter 
shows  a  desirable  dose,  and  is  turned  off  again  in  a  few  seconds, 
the  procedure  being  repeated  eight  or  ten  times.  He  uses  as 
much  as  70  milliamperes,  though  each  case  must  be  a  rule  to 
itself  in  this  particular.  As  the  growth  diminishes,  the  sensi- 
tiveness of  the  prostatic  urethra  will  increase  until  finally  from 
5  to  15  milliamperes  will  he  the  limit  The  negative  pole  has 
been  used  as  the  active.  He  makes  his  own  instruments.  After 
each  galvanic  application  to  the  prostatic  urethra,  the  instru- 
ment should  be  left  in  place,  and  a  primary  faradic  current 
turned  on  in  a  swelling  manner.  The  instrument  is  now  with- 
drawn and  a  similar  application  made  to  the  exterior  of  the 
proetate  by  an  olive-tipped  electrode  in  the  rectum,  and  the 
same  electrode  on  the  abdomen.  The  rectal  treatment  may  be 
employed  daily,  and  ie  at  times  efficient,  but  the  urethral 
method  must  be  used  at  intervals  of  from  4  to  7  days  only. 
Doctor  Massey  reports  complete  cXires.  This  method  is  of  such 
recent  origin  that  no  comment  can  be  made  on  it. 

185.  Blectropuncture. — Instead  of  the  n^ative  metat 
bulb,  in  this  mode  of  treatment,  a  needle  is  used  and  thrust 
into  the  prostate  per  rectum.  The  best  needle  is  made  of 
platinum,  insulated  to  within  a  short  distance  of  its  point.  An 
electrode  placed  on  the  abdomen,  to  close  the  circuit,  is  con- 
nected with  the  positive  pole  of  the  galvanic  battery.  Biedert, 
of  Hanan,  reported  five  cases  in  which  the  hypertrophy  was 
reduced,  Leopold  Casper,  in  1888,  read  a  paper  before  the 
Berlin  Medical  Society  and  claimed  improvement  in  four  cases. 
He  uses  the  negative  needle  to  the  hypertrophy  per  rectum. 
He  claims  that  the  method  is  curative  and,  if  car  fully 
executed,  harmless. 
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STATIC    APMJCATIONS 

186.  Wave-Current  of  the  Static  Hacfalne. — Veiy 
recently  the  wave-current  has  been  used  to  the  prostate  per 
recturo,  with  a  bulb  or  an  instrument  constructed  for  this  pur- 
pose. The  patient  must  hold  tlie  electrode  himself.  We  have 
tried  the  method  with  different  instruments,  sometimes  using  a 
bulb  in  the  recturo,  at  other  times  a  sound  at  the  prostate  per 
urethram.  This  method  has  been  practiced  very  recently  and 
only  in  a  tew  cases,  so  that  no  definite  report  of  its  utility  can 
be  made.  

CATAPHORB8I8 

1 87.  Cataphoresis,  introducing  iodin  into  the  hypertrophied 
prostate,  has  been  practiced  and  advised  by  Dr.  C.  S.  Neis- 
wanger,  of  Chicago.  Hib  lecture  was  read  before  the  Illinois 
Medical  College,  January  26,  1900,  and  published  in  the  Alka- 
loidal  Clinic,  March,  1900,  from  which  is  quoted  as  follows: 


"My  method  of  the  cataphoric  application  of  iodin  to  the 
enlarged  gland  is  not  only  rational  but  gives  promise  of  better 
success  than  any  of  the  methods  heretofore  used,  and  is  so 
simple  and  safe  that  it  may  be  employed  by  ])ractitionerB  tar 
removed  from  medical  centers." 

The  applicator  shown  in  Fig.  38  is  composed  of  a  hard-rub- 
ber tube,  closed  at  the  distal  end  by  a  hard-rubber  plug.  For 
a  distance  of  about  2  inches  from  the  distal  end,  a  number  of 
small  holes  are  drilled.  The  metal  inside  (which  is  removable) 
consists  ot  a  copper  wire  twisted  upon  itself,  on  the  proximal 
end  ot  which  is  soldered  a  receptacle  for  the  cord-tip.  ■ 

Upon  about  2  inches  ot  the  end  of  the  twisted  wire  a  little 
absorbent  cotton  is  wound,  and,  after  being  dipped  into  a  solu- 
tion of  potassium  iodid  (30  grains  to  an  ounce),  is  inserted  into 
the  hard-rubber  tube.     The  electrode  is  then  attached  to  the 
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negative  cord  from  the  battery  and  inserted  into  the  prostatic 
urethra.  A  lai^e  pad  is  now  attached  to  the  cord  from  the 
positive  pole  o£  a  galvanic  battery,  and  placed  upon  the  abdo- 
men of  the  patient,  when  a  current  of  from  6  to  10  miUiamperee 
IB  turned  on  by  means  of  a  rheostat;  and  this  may  be  main- 
tained for  10  minutes  without  discomfort  to  the  patient.  The 
treatment  should  not  he  repeated  oftener  than  once  in  5  days. 
A  granular  or  irritable  condition  of  the  prostatic  urethra  con- 
traindicatea  both  the  application  of  the  negative  pole  and  the 
iodin,  and  as  this  condition  often  exists,  it  should  be  treated  by 
a  different  method  as  follows:  Take  an  electrode  such  as  is 
shown  in  Fig,  39,  which  consists  of  a  copper  staff  insulated 
with  hard  rubber  to  within  2  inches  of  the  distal  end.  This  is 
introduced  so  that  the  metal  portion  comee  in  contact  with  the 
prostatic  urethra  only;  it  is  then  attached  to  the  positive  pole 
and  a  current- strength  of  5  milliamperes  used  for  about 
6  minutes,  rotating  or  gently  moving  the  electrode  backwards  or 


TlQ.  39 
Pmlatie  EUrtrode  Jor  Cupric  Oalaphartttt 

forwards  to  prevent  it  sticking  to  the  mucous  membrane.  The 
treatment  may  be  given  every  fourth  day. 

Much  conflicting  literature  has  appeared  upon  the  subject  of 
cataphoresis,  but  as  we  have  given  our  views  upon  this  process 
in  detail  from  a  physical  stjmdpoint,  we  deem  it  only  necessary 
to  say  here  that  in  the  above  technique  the  eolution  of  potassium 
iodid  is  decomposed  by  the  current,  and  the  iodin,  being  an 
electronegative  element,  has  an  affinity  for  the  positive  pole; 
therefore,  the  solution  must  be  applied  from  the  negative  pole 
if  we  would  utilize  the  resolvent  effects  of  the  iodin  in  the 
enlarged  gland.  The  negative  being  the  decomposing  and 
liquefying  pole,  we  have,  therefore,  both  the  polar  effects  of  the 
current  and  the  iodin,  each  of  which  is  indicated. 

The  treatment  of  prostatic  hypertrophy  has  changed  from 
one  extreme  to  the  other.     In  former  years,  the  patient  was 
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condemned  to  use  the  catheter  for  a  lifetime,  which  was  a  very 
indefinite  period,  and  it  generally  incre-ased  the  troubia  At 
present  the  condition  may  be  attacked  eui^caliy  by  way  of  the 
urethra,  perineum,  rectum,  or  suprapubically.  Electrical  treat- 
ment baa  been  described  here  in  nine  different  methods.  All 
will  do  good,  are  raUonal,  and  it  is  for  the  attending  physidan  - 
to  select  the  right  method  in  ita  right  place. 


IMPOTENCE 

188.  The  normal  generative  act  in  the  male  includes  two 
parts:  (a)  copulation,  which  depends  on  a  perfect  erection  of 
the  penis,  and  (b)  ejaculation  of  fertile  semen  into  the  vagina. 
Sterility  does  not  include  impotence,  and  is  often  met  with  in 
those  who  are  vigorous  in  intercourse.  Sterility  is  the  inability 
to  get  children.  Impotence  and  sterility  sometimes  run  very 
closely  together,  yet,  as  a  rule,  a  distinction  should  be  made 
between  them.*  If  erection  is  wanting,  there  can  be  no  ejacu- 
lation of  semen  into  the  vt^na,  the  patient  is  therefore 
impotent  and  sterile  also. 

189.  In  endeavoring  to  assign  electricity  its  proper  place 
in  the  treatment  of  these  conditions,  we  shall  be  guided  by  the 
results  obtained  by  those  who  have  devoted  special  attention  to 
these  subjects  and  also  by  the  results  obtained  in  our  own 
practice. 

Prof.  S.  W.  Groast  classified  impotence  aa  (1)  aUmu:, 
(2)  psychii^cd,  (3)  symptomatic,  (4)  organic.  Atonic  Impotence 
is  due  to  diminished  or  abolished  reflex  excitability  of  the 
genitospinal  center;  and  psychical  impotence,  to  some  derange- 
ment of  the  brain  inhibiting  the  action  of  that  center.  Organic 
impotence  depends  on  congenital  or  acquired  defects  of  the 
genital  oi^ans.  Symptomatic  impotence  ia  brought  on  by  the 
prolonged  use  of  certain  drugs,  bromide,  opiates,  and  by 
various  acute  and  chronic  diseases, 

"JacobEon,  ''  DixoaeFB  of  the  Male  Organs  of  Geaeration." 
tGroee,  "  Disardtra  of  Male  Sexual  OrgaoH." 
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Gross  further  divided  atonic  impotence  into  the  following 
classes:  (1)  The  erection  ie  imperfect  and  of  short  duration, 
and  ejaculation  is  frequently  too  precipitate,  but  sexual  desire 
remains  and  intercouree  is  possible  although  incomplete 
(2)  The  erection  is  either  so  feeble  that  intromission  is  impos- 
sible or  it  is  entirely  absent.  As  in  the  preceding  variety, 
desire  is  present.  (3)  Here  there  is  not  only  loss  of  power, 
but  desire  is  also  completely  abolished. 

In  a  study  of  153  cases  of  impotence,  the  same  author  found 
that  149  cases  were  of  the  atonic  variety,  1  was  psychical, 
1  was  symptomatic,  and  2  were  organic.  Of  these  149  coses  of 
atonic  impotence,  137  were  due  to,  or  maintained  by,  hyperes- 
thesia and  chronic  inflammation  of  the  prostatic  urethra,  with 
diminution  of  the  reflex  excitability  of  the  genitospinal  center, 
and  in  the  remaining  12  there  was  diminished  or  abolished 
reflex  excitability  of  the  genitospinal  center  without  any  pro- 
static lesion.  Of  the  137  cases  due  to,  or  maintained  by, 
hyperesthesia  and  chronic  inflammation  of  the  prostatic  uretlira, 
127  were  of  the  atonic  variety,  characterized  by  feeble  erection 
and  premature  ejaculation. 

By  far  the  largest  number  of  cases  of  impotence  must  there- 
fore be  classed  in  the  first  subdivision  of  atonic  impotence. 
There  are  more  cases  of  atonic  impotence  with  feeble  erection 
and  premature  ejaculation  than  of  impotence  from  all  other 
causes  combined.  In  127  cases  out  of  153,  there  was  dimin- 
ished or  abolished  reflex  excitability  of  the  genitospinal 
center  due  to,  or  maintained  by,  hyperesthesia  and  chronic 
inflammation  of  the  prostatic  urethra.  The  necessity,  there- 
fore, of  examining  the  urethra  in  all  cases  of  impotence  is 
imperative. 

According  to  Professor  Gross,  the  etiological  factors  in  this 
pathological  condition  are  masturbation,  sexual  excesses,  and 
gonorrhea. 

The  effects  produced  by  these  etiological  factors  are  frequently 
maintained  by  tlni  existence  of  one  or  more  strictures. 
A  rational  system  of  therapeutics  is  based  on  a  correct  undei^ 
standing  of  pathology'.  A  correct  undei'standing  of  the  pathol- 
ogy  of    any    function    implies    a    correct    knowledge    of    its 
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physiology.     We  shall  therefore  state  briefly  the  essential  facta 
of  the  physiology  of  erection, 

1 90.  Physiology  of  Erection. — Ik;khard*  demonstrated 
that  rigidity  in  erection  was  due  to  an  increased  supply  of 
blood  to  the  penis.  Lov^n|  further  demonstrated  that  increased 
supply  of  blood  wae  due  to  an  active  dilatation  of  the  arteri- 
oles of  the  cavernous  and  spongy  bodies,  and  not  by  a  constric- 
tion of  the  veins  producing  passive  congeation  as  had  been 
formerly  taught.  Venous  congestion  has  an  undoubted  efFect 
in  maintaining  erection,  but  it  is  not  the  active  agent.  The 
teaching  of  Lov^n  is  importiint  to  remember,  particularly  at  the 
present  time  when  litigation  of  the  dorsal  vein  of  the  penis  is 
an  operation  somewhat  in  vogue  in  the  treatment  of  impotence. 

The  nerves  concerned  in  the  act  of  erection  arise  by  two  roots 
at  the  sacral  plesus,  from  the  second,  third,  and  fourth  sacral 
nerves.  They  are  known  as  the  erigent  nerves,  and,  when 
stimulated  by  an  electric  current,  erection  and  ejaculation  are 
produced,  while  their  division  renders  erection  and  emission 
im  possible. 

Eckhard,  in  experimenting  on  dogs,  produced  erection  by 
stimulating  the  lumbar  cord,  the  cervical  cord,  and  also  the 
pons  and  crura  cerebri.  From  these  experiments  he  concluded 
that  the  fibers  of  the  erigent  nerves,  the  electric  stimulation  of 
which  caused  erection,  came  from  the  cerebrum  and  passed 
down  through  the  crura  and  pons  to  the  cord.  GoltzJ  proved 
that  after  dividing  the  cord  above  the  lumbar  r^ion,  irritation 
of  the  glans  penis  produced  a  full  erection.  He  therefore  dem- 
onstrated the  existence  of  an  independent  reflex  cent«r  in  the 
lumbar  region  of  the  cord. 

The  erigent  nerves  not  only  contain  fibers,  the  stimulation  of 
which  produce  erection,  but  also  fibers  coming  from  the  brain, 
which  convey  inhibitory  impulses  preventing  erection.  The 
inhibiting  action  of  the  brain  on  the  reflex  center  in  tlie  lumbar 
cord  was  also  demonstrated  by  Goltz. 

■BeitrHge  zur  Aaat.  und  Pltye.,  Bd,  III,  page  125  and  ltd.  VII,  page  67. 

tArbeilen  aue  di'r  Thys.,  AnetalL  zur  I.ieipzig,  18(iU,  page  i. 
{Pfluger'B  Archive,  lid.  VIII,  pagt;  -KiO. 
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To  recapitulate,  there  are  three  centers  governing  erection: 
(1)  Nerve-centers  in  cerebrum  (psychical);  (2)  an  independ- 
ent reflex  center  in  the  lumbar  division  cf  the  cord;  (8)  the 
peripheral  nerves. 

It  ia  important  to  remember  that  the  mechanism  of  erection 
is  not  merely  a  retention  of  venous  blood,  hut  an  affiux  of 
arterial  blood  into  the  elastic  erectile  tissues  of  the  penis.  This 
mechanism,  hovrevei:,  cannot  take  place  by  it«elf  and  is  induced 
and  governed  by  the  power  of  the  nervous  system  as  explained 
above.  This  knowledge  is  of  the  greatest  importance  in  making 
a  correct  diagnosis  and  in  instituting  and  carrying  out  an  intel- 
ligent plan  of  treatment.  We  have  devoted  these  few  pages  to 
the  pathology  of  impotence  and  the  physiology  of  erection,  in 
order  to  describe  the  treatment  of  impotence  in  a  rational 
manner. 

ELECTRICAL    TREATMENT 

191.  There  is  no  electric  modality  that  has  not  been  tried 
in  the  treatment  of  impotence,  and,  according  to  Larat,*  all 
modalities  have  given  some  good  results  among  many  failures. 
This  author  believes  in  the  psychical  action  of  electric  currents 
in  the  treatment  of  impotence.  Accordingly,  he  tries  one 
modality  after  the  other  and  perseveres  with  the  one  that  seems 
to  do  the  most  good.  In  the  treatment  of  20  cases,  which  he 
does  not  classify,  Larat  obtained  30  per  cent,  of  cures. 
Lewandowskil  dismisses  the  subject  of  impotence  in  less  than 
one  page,  and  recommends  the  negative  pole  of  the  direct 
current  intra- urethral  and  also  externally  to  the  perineum, 
scrotum,  and  penis,  the  positive  pole  being  placed  on  the 
lumbosacral  region.  In  symptomatic  impotence,  he  claims 
very  excellent  results  for  this  line  of  treatment. 

102.  Erb^  states  that  the  majority  of  cases  of  impotence 
require  direct  electrical  treatment  of  the  genitals,  and  this  may 
constitute  the  main  feature  of  the  treatment  if  the  sexual  dis- 


*Larat,  "Traite  Praclique  D'fetectriciW  M^dicale." 
tLenandowaki,  "ElektrodiagnoEtik  und  ElektroLherapie." 
lErb,  "Handbook  of  Electrotlierapeutics." 
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order  is  the  sole  or  predominant  symptom.  Erb  recommends 
the  galvanic  current  as  follows: 

"The  anode  (lai^  electrode)  is  placed  on  the  lumbar  cord, 
and  the  cathode  (medium  electrode),  stabile  and  labile,  along 
the  seminal  canal  from  the  inguinal  ring  downward,  for  1  or  2 
minutes  on  each  side;  the  current  should  be  tolerably  strong, 
so  that  a  distinct  burning  sensation  is  produced  in  the  integu- 
ment. Tliis  is  followed  by  a  vigorous  labile  application  of  tbe 
cathode  (1  minute)  to  the  upper  and  lower  surfaces  of  Uie  penis 
as  far  as  the  glans;  finally  tbe  cathode  may  be  applied  labile 
and  stabile  upon  the  perineum  as  far  forward  as  the  root  of  the 
penis  (1  to  2  minutes);  a  few  interruptions  or  changea  of 
polarity  may  be  made,  in  order  to  secure  more  active  stimula- 
tion. If  the  penis,  especially  the  glans,  is  anesthetic,  the 
cathode  may  be  applied  in  -this  position  for  a  longer  period. 
If  the  testicles  are  atrophic,  flaccid,  and  the  scrotum  cool,  the 
current  may  be  passed  directly  through  them." 

In  severe  and  obstinate  cases,  Erb  applies  the  direct  current 
to  the  lumbar  divisions  uf  the  cord.  The  treatment  must  be 
continued  for  a  long  time,  at  least  G  to  8  weeks  (daily  sittings), 
and  often  much  longer.  These  electrical  applications  may  be 
combined  profitably  with  other  measures  of  treatment  The 
treatment  was  generally  carried  out  by  Erb  with  very  satisfao- 
tory  results  in  cases  of  impotence  of  the  atonic  type. 

These  cases  were  characterized  by  the  so-called  "irritable 
weakness"  of  the  sexual  function,  with  feeble  erections  and 
premature  ejaculations,  abnormally  frequent  nocturnal  pollu- 
tions, leading,  finally,  to  daily  pollutions  and  epermalorrhea. 
These  conditions  were  accompanied  by  symptoms  of  neuras- 
thenia and  particularly  by  marked  hypochondriac  depression. 

193.  Arthuis^  used  static  methods  in  the  treatment  of 
impotence.  His  treatment  consisted  in  the  application  of  fric- 
tions and  sparks  to  the  lumbar  spine  and  to  the  perineum.  For 
the  neurasthenic  symptoms  of  impotence,  he  used  general  static 
metliuds  with  lucahzation  to  head  and  uppercervical  spine.  In 
organic  impotence  due  to  congenital  or  acquired  malformation 


'Artliuis,  "tieclricitt  Statique," 
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or  injariee,  electric  currents  are  of  no  service.  Where  the  impo- 
tence is  due  to  disease,  electric  currents  are  valuable  agents  in 
restoring  tone  to  the  genital  Bj'Btem  and  in  correcting  defective 
states  of  local  nutrition.  Tlie  thickening  and  induration  that 
remains  alter  gonorrheal  epididymitis  may  be  decidedly  bene- 
fited by  the  judicious  local  application  of  negative  galvanism. 

194.  There  occur  cases  of  impotence  in  young  men  who 
are  well  developed  and  strong  with  the  exception  of  the  penis 
and  testicles.  They  have  never  had  any  decided  sexual  incli- 
nation; their  penis  and  testicles  are  somewhat  Hhrunken  and 
anesthetic.  These  patients  have  a  tendency  to  hypochondria. 
When  erections  do  occur  they  are  incomplete  and  are  not  of 
sufficient  duration  t«  permit  coition.  The  elect  rocu  tan  ecus  sen- 
sibility of  the  penis  and  particularly  the  glana  is  considerably 
diminished.  In  these  cases  the  faradic  brush  applied  to  the 
testicles,  to  the  upper  and  lower  surfaces  of  the  penis,  and  also 
to  the  glans  penis,  gives  excellent  results.*  The  application  of 
the  faradic  brush  causes  the  skin  to  become  red  and  warm,  the 
penis  appears  less  shrunken,  and  occasionally  during  the  appli- 
cation an  erection  takes  place.  Usually,  however,  an  erection 
occurs  some  hours  after  the  application.  About  twenty  or  thirty 
applications  are  required  to  effect  a  cure.  In  the  congenitally 
ahnornially  small  penis  and  testicle,  the  results  of  the  applica- 
tions of  the  faradic  brush  are  surprising.  In  the  majority  of 
cases,  the  evidence  of  increased  development  is  manifest  after 
2  or  3  weeks'  treatment.  Atonic  and  psychical  impotence  are 
frequently  difficult  to  differentiate.  In  this  regard  the  follow- 
ing words  of  Sir  J.  Paget  will  be  found  useful:  "If  a  man  has 
sexual  oigans,  including  the  prostate,  not  manifestly  diseased 
or  wasted,  and  has  erections  and  occasional  nocturnal  emissions 
and  any  sexual  desire,  you  may  be  sure  that  he  is  not  impo- 
tent unless  he  has  very  clear  facts  to  prove  that  he  is. 
The  statements  that  hypochondriacs  make  to  show  that  they 
are  or  are  becoming  impotent  are  usually  evidence  that  they 
are  not" 

'Erdmann,  "Die  Anwenduog  der  Electricitut  in  der  PraktiBcheo 
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195.  Of  153  cases  of  impotence  Btudicd  hy  OroBB,  127  were 
of  the  atonic  variety,  characterized  by  feeble  erection,  prema- 
ture ejaculation,  and  due  to  or  maintained  by  hyperesthesia 
and  chronic  inflammation  of  the  prostatic  urethra.  The  treat- 
ment of  this  variety  of  atonic  impotence  is  of  the  greatest 
importance,  owing  to  its  frequency.  Gross  did  valuable  work 
in  pointing  out  the  pathology  of  this  condition  and  the  treats 
ment  inaugurated  by  him  is,  on  the  whole,  good.  His  treatr 
ment  consisted  in  the  regular  passage  of  steel  bougies,  with  the 
internal  administration  of  bromids,  gelsemium,  etc.  The  appli- 
cation of  the  wave-current,  as  recommended  by  Doctor  Snow, 
or  the  sinusoidal  current  with  one  electrode  in  the  rectum  and 
pressed  against  the  prostate,  are  rapid  and  efficient  means  of 
overcoming  the  hyperesthesia  and  inflammation  of  the  pros- 
tatic urethra,  and  at  the  same  time  they  tone  up  the  exhausted 
genital  center  in  the  lumbar  division  of  the  cord  particularly 
when  the  external  elpctrode  is  placed  over  the  lumbar  division 
of  the  cord.  Masturbation  is  the  most  frequent  cause  of  atonic 
impotence,  and,  as  maaturbators  are  inclined  to  regard  impo- 
tence as  the  heritage  of  their  vice,  the  general  tonic  effects  of 
the  wave- current  and  sinusoidal  current  are  rigorously  indicated. 
The  local  application  of  the  sinusoidal  current  to  the  prostatic 
urethra  per  rectum  may  be  advantageously  alternated  with  the 
sinusoidal  bath,  or  the  bath  with  four  cells.  The  victims  of 
atonic  impotence  frequently  complain  of  a  long  list  of  symptoms, 
but  the  majority  of  the  symptoms  will  be  rationally  treated  by 
the  proper  application  of  one  or  more  of  the  electric  currents 
now  used  in  medicine  and  surgery. 

196.  When  the  hyperesthesia  of  the  prostatic  urethra  is 
reduced  by  the  application  of  the  wave-current  or  sinusoidal 
current  per  rectum,  or  by  the  regular  passage  of  steel  bougies, 
negative  galvanism  (3  to  4  milliamperes)  may  be  directly 
applied  per  urethra  to  tone  the  structures  of  the  prostatic 
urethra  and  ejaculatory  ducts.  In  many  cases,  the  entire 
spinal  cord  and  particularly  the  lumbar  division,  will  require 
applications  of  the  galvanic  current  in  the  following  manner: 
An  electrode  (5  in.  X  7  in.)  is  placed   on  the  cervicodorsal 
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region  and  another  electrode  (8  in.  X  12  in.)  ie  placed  on  the 
lumbar  r^on.  The  cervioodorsal  electrode  is  made  positive. 
From  30  to  40  milliamperes  are  passed  for  10  minutes  three 
times  weekly. 

The  causes  underlying  and  maintaining  atonic  impotence 
must  be  located  and  removed,  or  all  plans  of  treatment  will  be 
of  no  avail.  A  tiglit  or  redundant  prepuce  should  receive  sur- 
gical attention;  strictures,  so  frequently  encountered  in  atonic 
impotence,  should  be  treated  according  to  directions  given  in 
the  treatment  of  strictures;  and  any  source  of  irritation  to  the 
glans  penis,  as  accumulation  of  secretion  or  herpes,  should 
receive  attention. 
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CONSTITUTIONAL  DISEASES. 


DIABETES  MEIiLITirS. 
1.  Fathologrj. — The  physiological  chemistry  of  siipiar 
formation  in  the  human  economy  is  inseporahly  associated 
with  the  pathology  of  diabetes.  Sugar  is  indispensable  to  the 
normal  functions  of  the  human  organism.  It  is  stored  in  the 
anatomic  elements,  where  it  undergoes  transformations.  It  has 
its'part  in  the  reparation  of  tissue,  and  through  the  processes  of 
comhustion  it  is  a  source  of  heat  and  force.  One  of  the  most 
beautiful  discoveries  of  Claude  Bernard  is  that  of  the  glycogenic 
/wnaion  oj  the  liver.  By  the  glycogenic  function  of  the  liver  is 
meant  the  capacity  of  the  hepatic  cells  to  form  from  various 
materials  an  amyloid  substance  known  as  glycogen.  From 
what  materials  and  how  is  glycogen  formetl  in  the  liver? 
Glucose,  or  grape-sugar,  is  the  highest  expression  of  intestinal 
digestion  of  the  carbohydrates  taken  into  the  body  in  an  ordi- 
nary mixed  diet.  The  sugars  and  starchi's  taken  into  the  body 
are  converted  into  glucose  hy  the  saliva  and  the  pancreatic  and 
intestinal  juices.  This  glucose  is  taken  up  by  the  portal  vein 
and  carried  to  the  liver,  hut  in  this  form  it  can  neither  remain 
in  the  liver  nor  pass  through  it  into  the  general  circulation. 
The  glucose  derived  from  the  intestinal  tract  through  the  portal 
vein  is  converted  into  glycogen  by  the  hepatic  cells.  The 
hepatic  cells  also  form  glycogen  from  nitrogenous  articles  of 
food,  in  the  metabolism  of  which  t;lyc<)f;cn  and  urea  are 
formed,  the  urea  being  transported  to  the  kidneys  and  the 
glycogen  being  stored  in  the  liver.     Moreover,  it  is  not  only 
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from  the  carbohydrates  and  QitrogenouR  substancea  recently 
taken  that  the  liver  forma  glycogen,  but  also  from  reserve 
material  stored  up  in  the  tissues  and  ni^ns,  as  is  proved  by 
tbe  fact  that  the  liver  of  an  animal  deprived  of  all  food  con- 
tinues to  make  glycogen.  The  glycogen  stored  in  the  hver 
cornea  then  from  three  sourccB;  namely,  (1)  from  the  glucose, 
or  grape-sugar,  derived  from  the  intestinal  tract;  (2)  from  the 
metabolism  of  nitrogenous  food;  (3)  from  the  reserve  material 
in  the  tissues  and  organs. 

2.  Glycogrenlc  Function  of  the  tlver. — The  glyco- 
genic function  of  the  liver  is  expressed  in  its  capacity  to  con- 
vert materials  from  three  different  sources  into  glycogen. 
The  glycogen  thus  formed  and  stored  in  the  liver  is  again 
transformed  by  a  ferment,  probably  formed  in  the  liver,  into 
glucose,  and  pa-s-ses  through  the  hepatic  veins  into  the  general 
circulation.  Man  in  perfect  health  utilizes  and  bums  all  the 
glucose  that  passes  into  his  hepatic  veins,  and  the  products  of 
this  combustion — water  and  carbon  dioxid — are  eliminated  by 
the  skin,  kidneys,  and  lungs,  while  heat  and  force  are  supplied 
for  the  functions  of  the  body.  In  the  subject  of  diabetes,  this 
destruction  does  not  take  place,  and  a  portion,  more  or  less 
considerable,  of  the  glucose  turned  into  the  hepatic  veins 
traverses  the  system  unaltered,  and  in  this  state  is  eliminated 
from  the  circulation  by  the  kidneys. 

3.  Olucose, — Glucose  enters  the  circulation  in  what  is 
practically  a  iixe<I  proportion  (about  1  to  1,000).  Some  of 
this  glucose  in  tbe  blood  is  again  converted  into  glycogen  in  the 
muscles,  and  is  stored  in  them  for  use  in  the  production  of 
heat  and  force.  According  to  Lepine,  by  far  the  largest  portion 
of  the  gra|)e-3ugar  in  the  blood  is  destroyed  by  a.  glycolitic 
fennent  formed  in  the  pancreas.  When  the  wbole  or  at  least 
90  per  cent,  of  the  pancreas  is  removed,  or  when  it  is  so 
diseased  that  this  fennent  is  not  produced,  glucose  is  not 
destroyed,  but  accumulates  in  the  blood,  and  is  excreted  by  the 
kidneys.  This  proi>ortion  of  grape-sugar,  normally  existing  in 
the  bloo<l,  is  niainlained  by  the  e<|ui]ibrium  established  between 
the  amount  of  glycogen  formed  in  the  liver  and  the  amount  of 
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glucose  consumed   in  the  blood.     When   this' equilibrium   is 
destroyed,  diabetes  is  established. 

4.  Glycogen  Transformation. — In  the  formation  of 
sugar  within  the  body,  there  are  two  distinct  phenomena; 
namely,  the  creation  of  glycogen  by  the  hepatic  cells,  and  the 
chemical  phenomenon  that  transforms  glycogen  into  dextrin 
and  then  ioto  glucose.  During  life,  these  two  phenomena — the 
formation  of  glycogen  by  the  hepatic  cells,  and  the  tranaformar 
tion  of  glycogen  into  glucose  by  the  action  of  a  ferment, 
probably  formed  in  the  liver — go  on  at  the  same  time;  but 
after  death,  glycogen  formation,  or  the  vital  phenomenon,  is 
arrested,  whereas  the  transformation  into  glucose,  or  the 
chemical  phenomenon,  continues.  This  explains  why,  after 
washing  the  liver  of  an  animal  several  times,  traces  of  glucose 
still  remain. 

5.  Cause  of  Diabetes. — Claude  Bernard  teaches  that 
diabetes  is  due  to  an  exa^erated  production  of  glycogen.  He 
does  not,  however,  attribute  this  increased  production  to  a 
simple  increase  of  the  functional  activity  of  the  liver.  He 
admits  a  general  disturbance  of  the  nutrition,  with  a  special 
effect  on  the  hver.  At  the  present  time  the  tendency  is  to 
attribute  diabetes  to  a  genera!  disorder  of  nutritive  activity, 
without  giving  to  the  liver  the  importance  assigned  it  by 
Claude  Bernard.  This  perversion  of  nutrition  is  interpreted 
in  two  ways,  Lecorch^  and  Jaccond  admit  an  increased  met- 
abolism of  nitrogenous  substances^ the  decomposition  of  the 
nitrogenous  portion  of  food  into  glycogen  and  urea,  Bouchard 
teaches  that  the  nutritive  trouble  is  primarily  and  essentially 
due  to  a  lack,  or  insufficiency,  of  the  consumption  of  sugar  in 
the  anatomic  elements  of  the  body.  He  classifies  diabetes 
among  those  morbid  states  characterized  by  retardation  of 
nutrition.  There  is  no  theory  yet  given  applicable  to  all  the 
clinical  phenomena  and  pathological  data  of  diabetes. 

6.  Diagnosis. — The  beginning  of  diabetes  is  habitually 
insidious,  many  persons  passing  from  ^  to  I  ounce  of  sugar 
daily  without  the  least  suspicion  that  they  have  diabetes. 
It  is  important  to  recognize  the  disease  in  its  incipiency  and 
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before  the  supervention  of  any  marked  phyBical  decfa^ance,  in 
order  that  proper  treatment — dietetic,  hygienic,  medical,  and 
electrical — may  be  instituted.  It  ia  for  this  reason  that  diag- 
nosis is  here  considered.  The  diagnosis  is  easy,  and  mistake 
is  impossible  when  all  the  major  symptoms — polydipsia,  poly- 
phagia, and  polyuria — are  present.  To  recognize  all  the  minor 
accidents  and  refer  them  to  their  proper  source  will  require 
careful  investigation. 

7.  The  saliva  of  a  diabetic  patient  is  acid,  due  to  the 
presence  of  lactic  acid  coming  from  the  fermentation  of  sugar. 
The  gums  become  soft  and  bleed  easily,  and  the  teeth,  due  to  a 
gingivitis,  frequently  fall.  The  eyesight  becomes  less  acute, 
due  to  a  weakening  of  the  power  of  accommodation.  The  failure 
of  vision  is  rapid,  making  it  necessary  to  change  glasses  every 
few  months.  General  pruritus  without  any  cutaneous  eruption 
should  always  cause  the  physician  to  suspect  diabetes  and 
examine  the  urine.  This  pruritus  is  often  very  tenacious  and 
trying  for  the  patient.  Eczema  of  different  portions  of  the 
body,  particularly  vulvar  eczema,  is  frequently  associated  with 
diabetes.  Vulvar  eczema  is  the  cause  of  much  suffering,  and 
does  not  yield  to  the  ordinary  treatment  of  eczema.  The  cause 
of  the  eczema  must  be  looked  for  and  treated. 

8.  Symptoms. — Symptoms  referable  to  the  nervous  sys- 
tem are  muscular  weakness,  fatigue,  and  inaptitude  for  work, 
mental  or  physical.  There  may  be  pains  in  the  muscles  and 
nerves  that  are  easily  mistaken  for  rheumatism.  Sexual 
impotence  is  frequently  attributed  to  old  age  or  excess  when 
in  reality  it  is  produced  by  diabetes.  Urethritis,  balanitis,  and 
phimosis  are  sometimes  caused  by  fermentation  of  the  sugar  in 
the  urine.  The  prolonged  contact  of  a  few  drops  of  urine 
altered  by  sugar  fermentation  explains  these  disorders.  The 
urethritis  is  localized  to  the  anterior  portion  of  the  urethra,  and 
is  accompanied  by  a  very  lively  pruritus.  When  phimosis 
complicates  the  urethritis  or  balanitis,  it  is  of  the  utmost 
importance  that  the  true  nature  of  the  inflammatory  trouble 
be  recognized.  Any  operative  procedure  may  be  extremely 
grave,    whereas     proper    treatment    usually    proves    rapidly 
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efficacious  Those  are  the  principal  minor  symptoms  of 
diabetes  by  which  llie  physician  may  fecognize  the  disease 
at  a  time  when  the  patient  has  no  suspicion  whatever  of  the 
chronic  disease  with  which  he  is  attacked. 


TREATMENT. 

9.  Diet  and  Exercise. — The  diet  and  its  r^ulation 
dominate  the  therapeutics  of  diabetes.  It  is  not  meant  by  this 
that  the  diet  must  he  rigid  and  severe,  but  that  it  should  be 
reflated  to  the  best  interests  of  the  patient.  If  a  patient  is 
enjoying  fair  health  with  a  small  quantity  of  sugar  in  the 
urine,  it  is  not  wise  to  eliminate  this  small  quantity  of  sugar 
from  the  urine  by  severe  dieting,  at  the  expense  of  his  health 
and  comfort.  Starches  and  sugars  are  to  be  avoided,  and,  if 
wine  is  used,  it  should  contain  no  sugar.  As  the  tissues  of  the 
body  are  more  or  less  dehydrated  and  the  patient's  thirst  often 
imperative,  he  should  be  advised  to  drink  wat«r  in  large  quan- 
tities, to  satisfy  his  thirst;  it  will  also  favor  the  elimination  of 
sugar  from  the  body. 

The  value  of  exercise  in  diabetes  is  too  much  ignored.  As 
sugar  is  stored  in  the  muscle-cells,  the  necessity  of  exercise  to 
constmie  the  sugar  is  apparent.  In  the  very  nature  of  diabetes 
there  is  a  marked  tendency  to  lassitude  and  a  repugnance  to 
exertion  of  any  kind.  These  should  be  discouraged  and  the 
patient  taught  the  necessity  of  daily  walks,  or  what  may  be 
well  called  restful  exercise  of  some  sort.  Many  a  diabetic  owes 
his  comparative  restoration  to  health  to  the  selection  of  an 
occupation  that  required  moderate  physical  labor.  The  exer- 
cise must,  however,  be  kept  within  the  limits  of  the  physical 
capacity  of  the  patient,  as  it  has  been  frequently  noted  that 
diabetic  coma  follows  fatigue  or  excess  of  some  kind. 

10.  Drugs  Used. — Among  the  drugs  used,  opium  or  its 
alkaloid,  codein,  is  most  generally  assigned  the  first  placa 
Many  complete  cures  have  been  reported  from  the  use  of 
codein.  Next  in  importance  comes  arsenic,  which  may  be 
given  in  the  form  of  Fowler's  solution  or  the  soda-salL     Within 
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recent  years,  French  autbore  have  reported  excellent  results 
from  the  use  of  antipyrin  administered  in  10-  or  15-grain  doses 
three  times  daily.  It  is  most  likely  that  there  are  many 
different  factors  in  the  pathogeny  of  diabetes  inellitue,  and  that 
these  factors  acting  on  the  same  neurovisceral  structures  pro- 
duce tlie  clinical  syndrome  comprised  in  diabetes.  This  would 
explain  the  good  results  reported  from  the  administration  of  so 
many  dififerent  drugs  whose  therapeutic  properties  are  known 
to  be  essentially  different. 

11.  Use  of  Static  Electricity. — Diabetes  does  not  tend 
to  spontaneous  recovery.  Placebos  and  expectant  treatment 
are  out  of  place.  Full  recovery  is  rare  if  the  disease  is  estab- 
lished before  the  age  of  twenty-five.  Nearly  all  mild  cases  can 
be  improved  by  skilled  treatment,  but  will  get  worse  if  n^- 
lected.  The  age  of  commencement,  the  lapse'  of  time  before 
treatment,  and  the  kind  of  treatment  given  affect  the  prog- 
nosis. The  older  the  patient  when  first  attacked,  and  the 
earlier  the  conitnencement  of  treatment,  the  better  the  prog- 
nosis. It  is  safe  to  say  that  the  addition  of  static  electripity 
to  the  best  dietetic,  hygienic,  and  medicinal  measures  can  be 
made  to  revolutionize  the  average  comfort  of  the  patient  and 
prospects  of  duration  of  lite. 

With  the  aid  of  static  electricity,  the  importance  of  a  r^id 
adherence  to  an  antidiabetic  diet  is  reduced  to  a  minimnni, 
Even  the  question  of  a  specific  drug  becomes  of  secondary 
interest  in  an  ordinary  case.  The  objects  to  be  sought  in 
directing  static  applications  are  to  regulate  the  general  func- 
tions, increase  tissue  resistance,  and  relieve  symptoms.  Each 
patient  will  therefore  require  individual  consideration,  and,  in 
the  early  stages,  benefit  will,  of  course,  be  much  more  marked 
than  when  the  end  approaches.  Methods  to  bear  in  mind  are 
the  general  nutritional  methods  of  positive  electrification  and 
potential  alternation,  together  with  indicated  localizations  of 
the  breeze,  spray,  frictions,  and  sparks.  Impressions  on  the 
cerebral  and  spinal  centers  should  be  made  at  each  stance  in 
the  manner  best  suited  to  the  case.  Sedation  will  be  effected 
by  the  positive  spray,  and  counter-irritation  by  frictions. 


jcbyGoogIc 


§20     THERAPEUTICS  OF  STATIC  ELECTRICITY. 


DIABETES    lySIPFDITS. 

12,  Pathology. — In  the  urinary  pathology  of  diabetes 
mellitus,  the  increased  quantity  of  urea  and  of  the  phosphates 
and  chloride  excreted  in  the  urine  daily  adds  considerably  to 
the  drain  already  made  on  the  system  by  the  loss  of  sugar. 
In  conditions  of  health,  the  quantity  of  urea  daily  excreted 
amounts  to  about  25  grams.  In  diabetes  mellitus  the  total 
daily  excretion  of  urea  frequently  exceeds  40  grama,  and  may 
be  60  grams  or  more.  In  diabetes  insipidus,  the  characteristic 
symptom  of  which  ia  polyuria  and  its  necessary  consequence, 
polydipsia,  the  solid  urinary  constituents,  notwithstanding  the 
marked  increase  of  water  secreted,  undergo  no  change.  A 
thorough  examination  of  the  urine  in  all  forma  of  diabetes 
is  absolutely  necessary  to  a  correct  diagnosis  and  to  a  rational 
treatment.  In  diabetes  mellitus,  the  chief  feature  of  the  urine 
is  the  sugar  that  it  contains,  though  the  amount  of  urea,  and  of 
the  phosphates  ind  chlorids,  may  be  and  usually  is  increased. 
Another  form  of  diabetes  is  characterized  clinically  by  the 
absence  of  sugar,  a  marked  increase  in  the  excretion  of  urea, 
and  the  general  symptoms,  polyuria,  polydipsia,  and  poly- 
phagia, closely  resembling  diabetes  mellitus. 

13.  To  establish  this  form  of  diabetes  it  requires  more  than 
an  excess  of  urea.  It  is  a  general  disease,  having  two  distin- 
guishing features;  namely,  an  exaggerated  excretion  of  urea 
and  the  general  symptoms  usually  present  in  diabetes  mellitus. 
The  amount  of  urea  excreted  is  very  high — sometimes  100 
grams.  Grave  cases  of  this  disease  (azoturia)  present  the 
symptoms  and  complications  of  diabetes  mellitus,  and  usually 
run  the  same  course.  A  careful  examination  of  the  urine  is 
here  particularly  important,  because  the  quantity  secreted  in 
24  hours  may  be  normal,  with  a  very  large  amount  of  urea 
and  grave  general  symptoms.  The  amount  of  phosphates  in 
the  urine  is  sometimes  so  great  that  it  dominates  every  other 
element  in  the  urinary  analysis,  in  which  case  the  diabetes  ia 
known  as  pho»pluUic  diahrles,  or  jihotiihutiirin. 

In  chronic  polyuria,  without  any  excess  in  the  daily  amount 
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of  the  solid  constitueiita  of  tlie  urine,  and  witliout  any  Bub- 
stancee  foreign  to  the  normal  urine,  such  as  sugar  or  albumen, 
the  etiol<^y  and  pathogeny  are  as  undetermined  as  in  diabetes 
mellitus. 

14.  Diabetes  insipidus  may  begin  suddenly  and  last  indefi- 
nitely without  compromising  the  health.  It  is  not  accompanied 
with  the  emaciation,  malnutrition,  and  grave  nervous  troubles 
80  characteristic  of  diabetes  mellitus.  According  to  Senator, 
most  cases  that  have  been  established  for  more  than  a  year  may 
be  regarded  as  "troublesome,  rather  than  dangerous,"  The 
urine  does  not  contain  an  excess  of  solid  constituents;  there  is 
no  waste,  and  the  disease  may  last  tor  years  without  symptoms 
other  than  those  of  dyspepsia  and  obstinate  constipation. 
In  some  cases  the  disease  is  hereditary,  and  in  a  large  number 
of  reported  cases  it  seems  to  have  a  nervous  origin.  Injuries  to 
the  head  and  different  portions  of  the  body,  or  diseases  of  the 
brain,  the  medulla,  and  the  fourth  ventrical,  are  cited  as  causes 
of  diabetes  insipidus. 

TREATMENT. 

15.  A  rcsum^  of  the  ordinary  therapeutics  will  be  useful  to 
the  student  of  static  electricity.  "Opium,  gallic  acid,  ergot, 
and  valerian  are  the  chief  direct  drugs."  Tonics  and  nerve- 
foods  are  added  when  debility  sets  in.  The  best  hygienic  con- 
ditions are  advised.  The  actions  of  all  these  may  l>e  aided  or 
suijerseded  by  the  potential  efficacy  of  static  currents;  hut  any 
associated  conditions,  such,  for  instance,  as  syphilis,  should 
receive  due  medical  attention.  It  has  been  observed,  however, 
that  "the  symptoms  of  diabetes  insipidus  are  almost  always 
influenced  and  sometimes  even  cut  short  by  intercurrent  dis- 
ease, especially  of  a  febrile  character,  or  even  by  a  profound 
physical  impression,  as  long- continued  suppuration  after  a 
blister,"  This  fact  has  suggested  a  large  blister  at  the  nape  of 
the  neck  or  on  the  epigastrium,  according  as  the  symptoms 
advise  impressing  the  digestive  or  the  nervous  system. 

16.  The  chief  desired  impressions  of  either  "intercurrent 
disease"  or  "blister"  and  the  tonic  actions  of  "seorair,  exercise, 
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etc.,"  may  be  secured  by  stiitic  electricity,  without  any  of  tlie 
sucriBces  entailed  by  disease,  blisters,  prolonged  suppuration, 
or  change  of  residence.  The  general  tonic  measures  of  positive 
electrification  or  potential  alternation,  together  with  the  symp- 
tomatic local  uses  of  the  breeze,  spray,  frictions,  and  sparks, 
have  been  advocated  as  fulfilling  the  indications  of  treatment. 
Impressions  on  the  region  of  the  Bolar  plexus  or  spinal  centers 
may  be  efficiently  made  by  rubefacient  frictions  and  sparks, 
without  a  moment's  discomfort  to  the  patient  afterwards, 
such  as  would  be  caused  by  any  form  of  blister  employed.  A 
careful  review  of  the  physiological  actions  of  static  electricity 
will  prove  of  profit  to  the  profession,  and  will  disclose  the 
fact  that  its  dose-regulation  is  not  empirical,  but  admits  of 
scientific  accuracy  (see  Teckniijue  and  Physiology  of  Static 
and  Other  High-Freqaency  Currents). 

GOUT. 

17.  Etiology. — Gout  is  an  acute  and  chronic  constitu- 
tional affection  caused  by  the  sudden  and  somewhat  copious 
deposition  of  sodium  biurate  in  the  tissues  and  organs  of  the 
body.  If  the  dei>osition  of  sodium  biurate  takes  plac-e  in 
the  structures  of  the  joints,  the  affection  is  called  artictdar  gout; 
when  the  deposit  is  in  other  tissues  or  organs  it  is  known  as 
abarticuiar  gout.  These  two  varieties  are  also  known  as  regidar 
and  irregular  gout,  arthritis  being  the  most  marked  expression 
of  gout.  In  autopsies  made  on  individuals  that  succumbed  to 
interstitial  nephritis,  and  that  during  life  never  suffered  from 
any  form  of  gout,  about  75  i>er  cent,  were  found  to  have  uratic 
deposits  in  the  structure  of  the  joints.  From  this  it  is  seen 
that,  in  order  to  produce  the  clinical  tableau  of  gout,  it  is 
necessary  that  the  deposit  be  both  sudden  and  copious.  A  slow 
and  gradual  deposit  may  take  place  without  producing  any 
manifestations  of  gout  whatever.  An  analogy  to  tins  is  found 
in  renal  pathology,  and  in  many  other  of  the  pathological  proc- 
esses of  the  human  body.  Sudden  and  complete  suppression 
of  renal  activity  rapidly  establishes  uremia.  The  kidneys  may 
be  impaired  in  their  function  for  years,  causing  a  gradual 
retention   of  small  amounts  of  those   elements  that  produce 
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symptoms  of  uremia,  and  yet  no  clinical  evidences  of  disease 
may  appear. 

18.  Patholoary. — Uratic  deposits  are  almost  exclusively 
found  in  structures  belonging  to  the  connective- tissue  type. 
They  are  found  in  fibrous  tissue  in  cartilages,  and  also  in 
tendons  and  ligaments.  Uratosis  does  not  occur  in  the 
substance  of  the  liver,  spleen,  lungs,  muscles,  or  in  the 
dig^tive  tract 

In  studying  the  pathology  of  gout.  Luff  arrived  at  the 
following  conclusions: 

1.  Uric  acid  is  not  normally  present  in  the  blood  of  man 
and  other  mammals,  nor  in  the  blood  of  birds. 

2.  Uric  acid  is  normally  produced  only  in  the  kidneys. 

3.  Uric  acid  is  normally  formed  from  urea,  probably  by 
conjugation  of  that  substance  with  glycocine  in  the  kidneys. 

4.  Uric  acid  is  present  in  the  blOod  in  gout  as  the  soluble 
sodium  quadriurate.  In  its  soluble  fonn  it  is  not  a  toxic 
agent.  It  deposits  from  the  blood  as  sodium  biurate,  which 
acts  passively  and  physically  as  a  foreign  body  in  the  tissues  or 
organs  in  which  it  is  deposited. 

5.  In  gout,  the  presence  of  uric  acid  in  the  blood  is  due  to 
the  deficient  excretion  of  the  acid  by  the  kidneys,  and  to  the 
subsequent  absorption  of  the  non-excreted  portion  into  the 
blood  from  those  organs. 

6.  Gout  is  probably  always  preceded  by  some  affection  of 
the  kidneys,  functional  or  oiganic,  that  interferes  with  the 
proper  excretion  of  uric  acid.  The  probable  seat  of  the  kidney 
affection  giving  rise  to  gout  is  in  the  epithelium  of  the 
convoluted  tubes. 

7.  In  certain  blood- diseases  and  disorders  accompanied  by 
leucocytosis,  uric  acid  is  formed  within  the  system  from 
nuclein.  In  such  circumstances,  it  passes  at  once  into  the 
blood  and  is  rapidly  eliminated  by  the  kidneys. 

19.  Primary  Fac-tors  In  tiout. — From  these  statements 
on  the  pathology  of  gout  it  is  evident  that  the  primary  patho- 
logical factor  in  tlie  production  of  an  attack  of  gout,  articular 
or  abarticular,  must  be  looked  for  in  a  deBcient  capacity  on  the 
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part  of  the  kidneys  to  eliminate  the  uric  acid  normally  formed 
within  their  structure.  It  will  be  further  observed  that  uric 
acid  is  not  considered  as  an  antecedent  of  urea,  but  that  it 
is  formed  in  the  kidneys  by  the  conjugation  of  urea  with 
glycocine,  a  product  of  hepatic  metabolism.  The  view  that 
uric  acid  is  oxidized  and  destroyed  by  oxygenated  blood  is 
not  supported  by  any  experimental  proof.  There  is,  however, 
experimental  proof  that  uric  acid  is  produced  from  nuclein  by 
a  process  of  oxidation.  In  leucocythemia  and  in  severe  anemia 
and  other  disorders  accompanied  by  leucocytoais,  the  quantity 
of  uric  acid  in  the  blood  in  the  form  of  the  soluble  quadriurat« 
is  about  six  times  greater  than  that  found  in  the  blood  during 
an  acute  attack  of  gout,  and  yet  there  are  no  symptoms  of  gout 
manifest  in  leucocythemia  or  anemia.  The  cause  of  this  absence 
of  the  symptoms  of  gout  in  disorders  accompanied  by  leuco- 
cytosis  is  to  be  found  in  healthy  kidneys  that  excrete  the 
quadriurate  of  sodium  before  the  comparatively  insoluble 
biurate  is  formed  or  deposited  in  the  tissues  or  organs  of  the 
body.  It  is  thus  seen  that  healthy  kidneys  are  capable  of 
excreting  six  times  the  quantity  of  quadriurate  of  sodium  foimd 
in  the  blood  in  an  attack  of  gout  without  any  damage  to  any 
tissue  or  organ  of  the  body.  Normally,  uric  acid  is  formed  in 
the  kidneys,  and  if  the  kidneys  are  healthy,  the  uric  acid  is  all 
eliminated  in  the  form  of  sodium  quadriurate.  In  certain 
diseases  characterized  by  leucocytosis,  uric  acid  is  formed 
within  the  system  ftom  nuclein;  but,  if  the  kidneys  are  intact, 
it  is  eliminated  as  sodium  quadriurate  before  any  deposit  can 
take  place  in  the  connective-tissue  structure  of  the  body. 

20.  As  a  guide  to  the  diet  and  drug  treatment  of  gout,  the 
following  conclusions  have  been  arrived  at: 

1.  The  alkalinity  of  the  blood  is  apparently  not  appreciably 
diminished  during  a  gouty  attack. 

2.  The  solubility  of  uric  acid  in  the  blood  is  not  affected  by 
a  diminished  alkalinity  of  the  blood  produceil  by  the  addition 
of  organic  acids. 

3.  The  deposition  of  sodium  biumte  i.'*  not  accelerated  by  a 
diminution  of  the  alkalinity  of  the  blood. 
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4.  An  increased  alkalinity  of  the  blood  does  not  increase  the 
solubility  of  deposits  of  sodium  biurate. 

5.  The  gout-inducing  properties  of  certain  wines  are  not 
due  to  their  acidity.  They  probably  owe  their  gout-inducing 
action  to  the  effect  that  they  exercise  on  the  metabolism  of 
the  liver. 

6.  The  solubility  of  sodium  biurate  is  markedly  increased 
by  the  presence  of  the  mineral  constituents  of  most  vegetables. 

7.  The  solubility  of  sodium  biurate  is  diminished  by  the 
presence  of  the  mineral  constituents  of  meat. 

8.  The  mineral  constituents  of  certain  vegetables  delay  the 
conversion  of  sodium  quadriurate  into  biurate. 

9.  The  vegetables  most  useful  to  gouty  subjects  are  spinach, 
Brussels  s])routs,  French  beans,  winter  cabbage.  Savoy  cabbage, 
tumip-t«pB,  tumi])B,  and  celery. 

10.  The  administration  of  the  ordinary  alkalis,  and  of  the 
lithium  salts,  of  piperazine  and  of  lysidine,  with  the  object  of 
removing  gouty  deposits,  appear  to  be  useless. 

11.  No  general  acidity  of  the  system  is  associated  with  gout. 

12.  No  relationship  exists  between  the  acidity  of  the  urine 
and  the  alkalinity  of  the  blood. 

13.  The  administration  uf  salicylates  with  the  object  of 
removing  gout  deposits  appears  to  he  useless,  and  Uieir  employ- 
ment in  the  treatment  of  gout  is  uontraindicated. — Luff. 

21.  During  a  course  of  salicylate  of  sodium  in  the  treat- 
metit  of  gout,  the  daily  amount  of  uric  acid  found  in  the  urine 
is  increased.  This  increase,  however,  is  not  due  to  the  solvent 
action  of  the  salicylate  on  the  uratic  deposite  in  the  joint 
structures  or  other  tissues  of  the  body,  but  to  an  increased 
production  of  glycocine  brought  to  the  kidneys  from  the  liver 
and  a  consequent  increased  formation  of  uric  acid.  For  this 
reason,  salicylate  should  not  be  administered  in  an  attack  of 
gout.  The  only  dnig  remedy  of  any  value  in  the  treatment  of 
acute  gout  is  colchicum.  Colchicum  relieves  pain  by  depressing 
cardiovascular  action,  and  it  diminishes  the  formation  of  uric 
acid  by  its  action  on  hei>atic  metabolism,  which  lessens  the 
amount  of  glycocine  brought  to  the  kidneys.     Colchicum  is  a 
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direct  cholagogue,  and   to  be  effective  must  he  administered 
in  lai^e  doses. 

22.  Although  gout,  in  the  great  majority  of  cases,  occurs 
in  middle  life  or  in  advanced  years,  yet  it  may  occur  earlier, 
particularly  if  a  marked  hereditary  tendency  exists.  Heredi- 
tary predisposition  is  certainly  the  most  important  factor  in  the 
development  of  gout.  Just  what  is  comprised  in  heredity  is 
not  yet  determined.  It  has  been  demonstrated  within  recent 
years  that  the  tendency  to  granular  kidney  is  licreditary,  and 
it  is  very  probable  that  the  tendency  to  functional  or  oi^nic 
disease  of  the  kidneys  is  the  hereditary  factor  of  gout.  Virchow 
ha3  often  observed  gout  in  poorly  ted  convicta,  and  in  these 
cases  gout  could  not  be  attributed  to  the  consumption  of  exces- 
sive quantities  of  nitrogenous  food,  insufficient  exercise,  or 
alcoholic  beverages.  An  excessive  quantity  of  uric  acid  in  the 
blood  in  the  form  of  the  quadriurate  of  sodium  will  not  pro- 
duce gout  so  long  as  the  kidneys  remain  normal. 

23.  Diathesis. — Before  describing  the  drug  and  static 
electrical  treatments  of  gout,  the  gouty  diathesis  should  be  con- 
sidered. An  acute  paroxysm  of  gout  is  but  an  episode  in  the 
lite  of  a  gouty  individual.  From  the  ages  of  ten  to  twelve 
the  individual  that  has  inherited  a  gouty  disposition  will  be 
attockerl  from  time  to  time  by  some  manifestation  of  the  gouty 
diathesis.  About  the  age  ot  puberly  he  will  be  likely  to  suffer 
from  hemorrhoids,  epistaxis,  megrim,  or  eczema.  Later  on  he 
may  suffer  from  acid  indigestion  and  chronic  consti]>ation,  with 
uratic  sediments  in  urine.  The  position  of  asthma  in  the  gouty 
diathesis  has  long  been  rec<^nized.  There  may  also  be  attacks 
of  hepatic  colic,  renal  colic,  carbuncles,  and  a  marked  tendency 
to  obesity.  It  has  been  frefjuently  observed  that  those  that 
suffer  from  uric-acid  grave!  in  early  life  are  very  likely  to  have 
paroxysms  of  gout  In  mature  age. 

TREATMENT. 

24.  Dietetic  and  Metllclnal  Treatment. — The  acute 
paroxysm,  chronic  goul,  and  the  early  manifestatiou  of  the 
gouty  diathesis  will  require  special  consideration.     In   acute 
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articular  gout  the  patient  is  put  to  bed,  the  limb  affected  is 
elevated  and  protected  with  some  anodyne  lotion.  About 
40  minims  of  wine  of  colchicum  is  given  at  once,  and  a  smaller 
dose  is  given  every  2  hours  until  the  pain  abates.  During  the 
acute  stage  the  diet  should  be  exclusively  milk.  All  animal 
broths  and  soups  must  be  rigorously  excluded.  For  the  con- 
stipation that  usually  exists,  5  grains  of  blue  mass,  followed  by 
a  dose  of  KpBom  salts,  is  indicated.  Liq.  potassii  citratis  and 
liq.  ammonii  acetatis  are  given  for  their  diuretic  effects,  to 
increase  the  quantity  of  urine  and  ffuah  the  kidneys.  The 
urine  should  be  examined  chemically  and  microscopically  in 
every  case  of  gout,  and  if  tube-casts  or  albumen  are  found,  this 
should  be  considered  in  the  treatment  To  procure  sleep, 
hyoBcyamus,  sullonaj,  or  tnonal  may  be  administered.  The 
opiates,  as  a  rule,  are  best  omitted  in  the  treatment  of  gout. 

25.  In  the  treatment  of  chronic  gout  all  the  oi^ns  of  the 
body  will  frequently  require  attention.  The  diet  must  be 
carefully  r^ulated,  exercise  prescribed,  the  stomach  and  liver 
regulated,  and  the  skin  and  kidneys  kept  active.  Water  is  a 
better  solvent  of  sodium  biurate  than  the  saline  solutions  of  the 
body,  hence  the  indication  for  prescribing  large  quantities  of 
water  when  the  object  of  treatment  is  to  dissolve  and  remove 
the  biurate  deposits  from  the  body.  When  acid  indigestion, 
chronic  constipation,  and  sluggish  liver  are  the  conditions  to 
be  treated,  the  sulfated  mineral  waters  are  indicated.  For 
the  manifestations  of  the  gouty  diathesis  in  early  life,  diet, 
hygiene,  habits  of  life,  and  baanner  of  living  will  need  attention 
in  order  to  overcome  the  disposition  to  gout.  A  simple  diet 
and  an  active  and  abstemious  life  will  do  much  to  ward  off  the 
gouty  tendency,  and  secure  for  the  individual  predisposed  to 
gout  the  enjoyment  of  good  health. 

26.  Static  Treatment  of  Gout. — The  paroxysm  or 
acute  attack,  the  chronic  gouty  diathesis,  and  the  effects  on 
the  general  health  furnish  three  points  for  consideration: 

1.  When  prodromic  symptoms  warn  of  a.  threatened  attack 
of  gout,  administer  potential  allemation  for  10  minutes,  fol- 
lowed by  vigorous  counter-irritant  frictions  to  the  spine,  and 
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long  positive  eparks  to  the  general  muscular  surface  of  the 
body,  including  the  epiae  and  the  abdomen,  with  e^ancea 
U  i.  d.  at  intervale  of  4  hours,  until  the  attack  is  aborted.  Then 
proceed  as  for  chronic  gout 

2.  The  chronic  state  of  gout  <iemands  measures  adapted  to  the 
condition  and  to  symptomatic  indications — frequency  of  stances 
depending  on  the  relief  afforded,  which  in  turn  depends  on  the 
nearness  of  an  acute  attack  and  the  severity  of  the  symptoms. 
Pains  of  small  joints  may  be  relieved  by  some  degree  of  spray 
between  sedative  and  counter-irritant.  Also  by  a  sedative 
rapidly  interrupted  Leyden  jar  bath,  using  the  smallest  jars  with 
a  small  spark-gap.  Muscular  pains  are  relieved  by  sparke. 
Headaches,  mental  distress,  and  disturbance  of  the  faculties  indi- 
cate a  sedative- tonic  head-breeze.  The  combination  of  potential 
alternation  and  muscle- contracting  sparks  combats  the  uric-acid 
state,  promotes  combustion,  aids  elimination,  warms  cold 
extremities,  r^ulates  circulation  and  nervous  energy,  and  sup- 
plies an  efficient  substitute  for  exercise  and  various  remedies. 

3.  The  effects  of  gout  on  the  general  health,  the  irritability 
and  debility  caused,  and  the  complications  developing  in  later 
stages,  call  for  methods  of  application  that  will  occur  to  the  well- 
instructed  student  of  static  electricity  at  the  time  of  treattoent. 
To  describe  them  here,  however,  would  bo  to  review  a  lai^e  part 
of  the  whole  subject  of  static  electricity  in  general  medicine. 

With  the  object  of  aborting  acute  attacks,  preventing  relapses, 
improving  the  general  state,  and  substituting  a  life  of  compara- 
tive comfort  and  activity  for  pain  and  incapacity  tor  work,  the 
frequency  of  treatment  should  be  governed  by  the  state  of 
the  patient  and  the  results  obtained,  and  it  should  be  kept  up 
until  a  period  of  immunity  is  established,  and  resumed  again 
when  indicatioDS  arise.  Dietetic  and  medicinal  treatment  will 
be  governed  by  the  physician's  judgment. 


MUSCULAR    BHEtTMATISM. 

27.  Pain  is  the  most  prominent  symptom  of  muscular 
rhentnatlsm,  and  any  pain  in  a  muscle  is  popularly  believed 
to  be  rheumatic.     An  attack  of  acute  articular  rheumatism  is 
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usually  preceded  by  a  feeling  of  chilliness,  malaise,  and  pain 
or  soreness  in  the  muscles.  Muscular  rhuuniatism  has  no 
mortality.  Our  knowledge  of  its  pathological  anatomy  is 
almost  nil.  When  there  is  evidence  of  active  inflammatory 
changes  in  the  nmsclee,  the  condition  is  described  as  myositis. 
To  make  a  diagnosis  of  muscular  rheumatism,  the  history  of 
the  patient  should  he  carefully  investigated,  and  if  there  is  a 
hereditary  history  of  rheumatism,  and,  for  still  stronger  reason, 
if  the  patient  has  previously  suffered  from  acut«  articular 
rheumatism,  an  attack  of  muscular  pain  may  he  inferred  to  be 
rheumatic.  The  distinguishing  feature  of  a  rheumatic  muscu- 
lar pain  is  that  it  is  increased  when  the  muscle  is  used  or 
put  on  the  stretch.  Among  the  abarticular  manifestations  of 
rheumatism,  the  muscular  variety,  on  account  of  its  prevalence 
in  the  form  of  lumbago,  torticollis,  and  pleurodynia,  is  worthy 
of  close  attention. 

28.  It  is  not  always  easy  to  trace  the  limitations  of  rheu- 
matism, even  when  it  expresses  itself  in  its  frankest  form,  with 
a  number  of  the  usual  joints  involved.  In  the  abarticular 
variety,  with  the  joints  intact  and  the  rheumatic  poison  mani- 
festing itself  in  the  muscles  and  nerves,  to  establish  a  causative 
diagnosis  is  extremely  difficult.  In  muscular  rheumatism 
there  are  no  articular  localizations  to  guide  the  physician  in 
his  diagnosis.  A  muscular  pain  is  not  necessarily  rheumatic 
because  it  is  produced  by  exposure  and  cold.  What  then  are 
the  distinguishing  features  of  muscular  rheiunatlsm? 

1.  It  localizes  itself  chiefly  in  the  large  muscles  of  the 
shoulder,  arms,  back,  and  thigh. 

2.  The  pain  of  muscular  rheumatism  is  made  worse  by 
movements,  and  considerably  worse  by  muscular  tension. 

3.  The  pain  is  generally  diffused  over  the  muscles  and 
fascia  affected. 

4.  In  the  articular  variety,  the  |»ain  ilies  from  joint  to  joint; 
this  does  not  occur  in  the  muscular  form,  which  is  limited  to 
tJie  affecte<l  muscles. 

5.  There  are  no  localized  spotH  of  t«ndcmcss;  one  part  of 
the  muscles  is  about  as  tender  as  another. 


D.g.tizecbyGoOgle 


§20     THERAPEUTICS  OF  STATU;  KI.EGTKICITY.         17 

G.     Rest  affords  relief  to  the  affected  nmscles. 

7.  The  history  of  the  patient,  hereditary  and  personal,  will 
give  important  aid. 

The  pathological  conditions  with  which  muscular  rheu- 
matism is  most  frequently  confoundeil  are  myositis,  neuritis, 
and  neuralgia,  and  all  three  may  be  caused  by  the  rheumatic 
poison.  Overwork,  fatigue,  cold,  and  exjiosure  are  the  usual 
exciting  causes,  and  these,  taken  ivith  the  history,  hereditary 
and  personal,  of  the  patient,  will  be  likely  to  establish  a 
correct  diagnosis. 

THE  ATM  EST. 

29.  The  drugs  used  in  the  acute  form  are  quinin,  salicyl 
compounds,  and  antipyrin.  In  the  chronic  form,  there  are 
three  therapeutic  measures;  viz.,  hydropathy,  electricity,  and 
mass^e.  While  simple  and  acute  myalgias  often  yield  to 
lK)th  internal  remedies  and  external  applications,  yet  some 
cases  resist  or  recur  with  peculiar  obstinacy.  Counter- irritation 
and  massage  will  bo  found  among  the  recommendations  of  stand- 
ard textbooks  on  therapeutics.  Those  actions  are  efficiently 
produced  (without  removing  any  clothing)  by  static  frictions, 
by  the  spray,  and  by  sparks.  The  patient  should  be  placed  in 
Buch  a  posture  as  to  develop  the  maximum  of  pain,  and  then 
the  current  applied  until  the  pain  ceases.  It  is  so  doubtful  that 
any  case  of  true  muscular  rheumatism  will  fail  to  yield  to  some 
form  of  skilled  electrical  treatment  that  the  apparent  failure 
should  lead  to  question  of  the  diagnosis.  Neuritis  and 
neuralgias  behave  in  quite  a  different  manner  under  static 
treatment,  and  this  difference  often  becomes  a  touchstone  to 
diagnosis.     The  same  is  true  of  its  use  in  many  other  diseases. 

ACUTE    ItIIEUMATI»M. 

30.  Ktlologry. — The  limits  of  rheumatism  are  not  very 
clearly  determined,  and  its  intimate  nature  is  not  yet  clearly 
defined.  It  is  most  likely  an  infectious  microbic  disease. 
Acute  rheumatism  has,  without  doubt,  a  marked  predilection 
for  the  articulations;  but  it  may  attack  the  viscera,  heart,  and 
luugi),  before  the  joints.     The   pathogenic  microbe  of  acute 
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rheuiuatiBm  has  not  yet  been  found.  Its  right  to  be  called 
infectious  is  based  entirely  on  analt^y.  Its  mode  of  onset 
and  its  course  and  complications  are  compared  with  those  of 
infectious  diseaees,  and  found  to  be  so  strikingly  similar  that 
modern  authors  do  not  hesitate  to  class  acute  rheumatism 
among  infectious  diseaeeB. 

31.  The  special  characteristics  of  acute  rheumatic  inflam- 
mation are: 

1.  The  tendency  to  its  occurrence  is  hereditary — transmitted 
from  father  to  son. 

2.  It  is  especially  liable  to  occur  at  a  particular  age,  being 
rare  before  fifteen  and  after  fifty. 

3.  It  is  apt  to  attack  the  same  individual  a^in  and  again. 

4.  It  does  not  confine  itself  to  one  joint,  but  aflfecte  several 
simultaneously  or  in  succession. 

5.  It  attacks  also  the  membranes  of  the  heart 

6.  It  very  rarely  t«rminate8  in  suppuration. 

7.  It  is  not  much  benefited  by  measures  calculated  to  relieve 
simple  local  infianimatory  action,  but  is  speedily  subdued  by 
proper  constitutional  treatment. 

32.  As  the  heart  is  implicated  in  about  50  per  cent,  of 
ca.ses  of  acute  rheumatism,  the  true  cause  of  the  rheumatic 
inflammation  must  exist  in  the  system.  The  endocarditis  of 
scarlatina,  erysipelas,  or  diphtheria  is  known  to  be  microbic. 
The  endocarditis  of  acute  rheumatism  has  the  same  clinical 
and  pathological  features,  and  may  therefore  be  r^arded  as 
infectious.  The  infectious  diseases  are  particularly  liable  to 
attack  persons  between  the  ages  of  fifteen  and  twenty  years. 
Acute  rheumatism  has  the  same  tendency.  Sydenham  sepa- 
rated acute  rheumatism  from  gout.  Senator  separated  arthritis, 
while  Zenker  separated  trichinosis.  There  still  remain  five 
distinct  clinical  types,  in  denominating  which  "rheumatism" 
or  "rheumatic"  occupies  an  essential  part. 

33.  The  diseases  still  described  as  rheumatic  are  aa 
follows:  (1)  Acute  rheumatism;  (2)  chronic  articular  rheu- 
matism; (3)  arthritis  deformans;  (4)  muscular  rheumatism; 
(5)    ])seudu- rheumatism,   or    the   arthritic    manifestations  of 
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known  infect iou8  diseases,  such  as  scarlatina,  diphtheria, 
erysipelas,  and  gonorrhea.  There  is  a  marked  tendency  at  the 
present  time  to  confine  the  word  rheumatism,  to  the  acute  variety 
characterized  by  a  sudden  onset  with  chill  or  chilliness  and 
fever  like  any  other  infection,  with  inflammation  of  a  number 
of  joints,  profuse  sweats,  and  a  disposition  to  attack  internal 
viscera.  This  view  then  makes  rheumatism  a  systemic  disorder; 
and  while  arthritis  is  an  important  clinical  manifestation,  it 
mu8t  be  remembered  that  the  systemic  condition  exists  without 
any  articular  trouble,  the  rheumatism  exhibiting  itself  in  snch 
phenomena  as  chorea,  fibrous  nodules,  erythema,  angina, 
endocarditis,  and  pericarditis. 

34.  Pathology. — In  mild  forms  of  rheumatism  the  attack 
lasts  a  few  weeks.  A  case  marked  by  high  fever  and  intensity 
of  inflammatory  symptoms  may  last  5  or  6  weeks;  and  after 
the  pain,  fever,  and  swelling  disappear,  the  patient  is  often 
extremely  weak  and  profoundly  anemic.  Relaj^es  are  not 
uncommon,  and  may  take  place  in  spite  of  the  best  hygienic 
precautions.  A  fact  to  t)e  home  in  mind  is  that  patients  con- 
valescing from  rheumatism  remain  still  liable  to  visceral 
complications.  Inflammation  of  the  endocardium  is  undoubt- 
edly the  most  serious  complication  of  acute  rheumatism.  In 
acute  rheumatism  the  fibrin  of  the  blood  is  usually  increased. 
The  synovial  membrane  is  swollen  and  hyperemic,  the  synovial 
fluid  is  increased  in  quantity,  and  in  long-standing  cases  the 
cartilages  may  be  eroded. 

35.  Rheumatism  is  essentially  a  disease  of  the  fibrous  and 
serous  structures  of  the  body.  Its  poison  (parasitic,  miasmatic) 
finds  its  nidus  in  these  tissues  and  is  propagated  there.  Two 
factors  are  therefore  necessary  for  the  production  of  acute 
rheumatism:  a  poison  introduced  from  without,  and  that  con- 
dition of  the  fibrous  and  serous  tissues  which  makes  them  a 
nidus  for  the  rheumatism-poison.  This  special  fitness  of  the 
fibrous  and  serous  textures  of  the  body  tor  the  propagation  of 
the  rheumatism-poison,  and  the  introduction  of  the  rheu- 
matism-poison inU)  the  body,  explain  very  well  the  origin  and 
clinical  course  of  acuto  rheumatism. 
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36.  All  the  phenomena  accompanying  an  average  attack  of 
acute  rheumatiBin  may  be  tabulated  as  follows: 

1.  Local  inflammatory  lesions  accompanied  by  general 
febrile  disturbances. 

2.  Tbese  inflammatory  lesions  are  limited  to  the  motor 
apparatus  and  the  left  side  of  the  heart. 

3.  The  disease  usually  occurs  between  the  ages  of  fifteen 
and  fifty. 

4.  There  is  always  present  in  the  blood  an  excess  of  fibrin. 

5.  There  is  always  present  in  the  blood  an  excess  of 
lactic  acid. 

6.  The  inflammatory  lesions  locate  in  one  joint  after 
another,  and  may  during  the  course  of  the  disease  attack  the 
same  joint  more  than  once, 

7.  Profuse  acid  sweats  are  an  essential  ciiaracteristic  of 
every  acute  rheumatic  attack. 

37.  The  excess  of  lactic  acid  in  the  blood  is  dne  to  the 
increased  metamorpliosis  of  non-nitrt^enous  substances,  just  as 
the  excess  of  fibrin  is  due  to  the  increased  nictamorpho&is  of 
nitrogenous  substances.  The  functional  activity  of  the  joints 
ol  the  body  is  most  severely  tested  between  the  ages  of  fifteen 
and  fifty,  and  this  is  given  as  the  cause  of  rheumatic  attacks 
during  those  years.  The  inflammatory  lesion  l>ecomes  inactive 
in  one  joint  and  active  in  another,  because  the  fibrous  etruc- 
tures  of  the  former,  as  the  habitat  of  the  rheumatic  poison,  is 
exhausted,  while  in  the  latter  tliere  is  a  special  fitness  for  its 
propagation.  The  cardiac  complications  are  explained  by 
regarding  the  structures  of  the  heart  as  the  habitation  for  the 
propagation  of  the  rheumatic  i>oison,  and  in  the  same  manner 
as  the  fibrous  structures  of  the  joints. 

TREATMENT. 

38.  Inflammatory  cases  involving  lai^e  joints  do  not 
concern  static  electricity,  for  they  are  outside  of  its  sphere  of 
curative  action,  although  the  sedative  spray  will  give  temporary 
relief  to  pain.  The  small  joints  of  the  hand  sometimes  have 
acute  swellings,  with  redness  and  heat,  in  chronic  rheumatism, 
and  one  of  the  most  grateful  of  applications  isthesedativestatic 
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spray.  It  Ehould  be  repeated  until  the  redaeeB  and  pain  are 
relieved  as  much  aa  possible.  In  subacute  and  terminal  stages 
of  rbffumatiBm  of  the  larger  joints,  after  medical  treatment  has 
done  its  work,  the  static  current  becomes  valuable  to  remove 
lingering  pains,  restore  muscular  mobility,  and  improve  the 
general  health.  It  then  surpasses  almost  all  other  remedies. 
In  this  stage  the  treatment  becomes  thatoftheclironiccondition, 
for  which  see  Art.  41.         _^_^__ 

CHRONIC    ARTICULAR    RHEUMATISM. 

39.  ChrODlc  articular  rheumatism  habitually  begins 
as  such,  and  distinguishes  itself  by  remaining  a  chronic  affection. 
Occasionally  it  occurs  as  a  sequence  of  acute  or  subacute 
rheumatism.  Chronic  articular  rheumatism  is  not  character- 
ized by  the  fever,  intense  pain,  or  profuse  sweating  of  the  acute 
rheumatic  type.  The  articulations  involved  are  painful  on 
pressure;  while  motion  is  difficult,  and  is  accompained  by  a 
creaking  sound.  The  joints  may  be  swollen  and  painful,  and 
motion  difficult,  and  there  may  l)e  deformity  and  atrophy  of 
surrounding  muscles;  but  the  peculiar  grating  sound  found  in 
arthritis  deformans  is  never  present  in  chronic  articular  rheu- 
matism. This  grating  sound  is  due  to  the  contact  of  denuded 
osseous  surfaces;  and  in  chronic  articular  rheumatism  tlie 
bones  are  not  denuded.  It  belongs  to  the  last  half  of  life,  and 
is  usually  a  disease  of  the  poorer  classes.  It  confines  itself  to 
one  or  to  a  few  joints  and  lasts  for  months,  for  years,  or  for  life. 
When  compared  with  acute  rheumatism,  which  is  polyarticular, 
it  may  be  styled  monartictdar.  It  is  characteristic  of  acute 
rheumatism  to  attack  joint  after  joint,  whereas  chronic  articular 
rheumatism  confines  itself  to  one  or  a  few  joints. 

40.  The  joint  is  enlarged  simply  because  the  capsules  and 
tendons  are  thickened.  In  very  chronic  cases  the  cartilages  are 
eroded.  The  pathological  anatomy  of  chronic  articular  rheu- 
matism is  confined  to  the  soft  structures  of  the  joint,  and  the 
bones  are  not  involved  in  the  diseased  process.  The  palms  of 
the  bonds  and  the  soles  of  the  feet  are  fre<iuentty  the  seat 
of  pain  in  this  form  of  rheumatism.  Chronic  articular  rheu- 
matism is  not  accompanied   by  profuse  sweating  or  cardiac 
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complications.  Prolonged  exposure  to  damp  and  cold  are  the 
most  frequent  causes  of  this  disease,  and  the  jointa  so  exposed 
are  the  ones  attacked.  Washerwomen  have  the  wristrjoinU 
involved  and  scrubwomen  the  knee-joints.  The  pain  of  chronic 
articular  rheumatism  is  dull,  aching,  and  boring.  It  la  dis- 
tinguished from  acute  rheumatism  by  being  limited  to  one  or 
to  a  few  joints,  and  remaining  there.  It  occurs  in  the  latter 
part  of  life,  mostly  in  old  people,  and  is  not  influenced  by  drug 
remedies.  It  is  unattended  by  cardiac  complications,  profuse 
sweating,  or  high  fever.  The  prognosis  as  to  lite  is  good;  but 
the  prognosis  as  to  complete  restoration  to  health  is  bad. 
It  often  affects  people  whose  general  health  is  otherwise  good 
and  whose  nutrition  is  near  normal.  This  is  in  marked  contrast 
to  arthritis  deformans,  so  frequently  seen  in  feeble,  emaciated, 
aud  exhausted  women  whose  nutrition  has  long  been  much 
below  par.  There  is  no  destructive  process  going  on  in  the 
joints  invaded  by  chronic  articular  rheumatism,  while  destruc- 
tion and  d^eneration  are  constantly  present  in  the  evolution  of 
arthritis  deformans.  In  chronic  articular  rheumatism  the  large 
joints,  hip,  shoulder,  knee,  ankle,  and  wrist  are  affected. 
Involvement  of  the  smaller  joints  would  indicate  a  different 
disease — goUt,  arthritis  deformans.  The  periods  of  immunity 
from  symptoms  vary  very  greatly,  and  their  occurrence  is 
determined  by  the  usual  rheumatic  influences — dampness,  cold, 
and  change  of  climate. 

Chronic  articular  rheumatism  provides  a  rich  harvest  for 
exploitation  by  irregular  practitioners,  and  for  this  reason  its 
clinical  history  and  every  therapeutic  measure  of  estaliiished 
merit  should  be  thoroughly  familiar  to  the  scientific  physician. 

TREATMENT. 

41.  There  are  certain  points  in  which  most  modem 
authorities  practically  concur  that  ishould  l>e  borne  in  mind: 
(1)  the  pr^^nosis  is  not  favorable  to  a  cure;  (2)  the  disease 
often  roaista  all  remedies  and  lasts  indefinitely;  (8)  internal 
remedies  are  of  little  service  to  the  joints;  (4)  the  salicylates 
are  useless  or  of  temporary  effect;  (5)  attention  to  the  general 
health    is   important;    (6)   residence   in  a  warm   climate   is 


jcbyGoogIc 


§20     THERAPEUTICS  OP  STATIC  ELECTRICITY.       23 

advantageous;  (7)  all  forms  of  baths,  alkaline,  Bulfur,  Turkish, 
Russian,  mud,  and  others  are  uncertain,  and  are  apt  to  he  fol- 
lowed by  relapses  even  when  they  appear  to  benefit;  (8)  local 
treatment  is  more  important  than  internal  medicine. 

It  therefore  follows  that  the  study  of  local  and  nutritional 
measures  constitutes  the  therapeutics  of  chronic  rheumatisni. 
The  nutritional  drugs  advised  are  chiefly  tonics,  iron,  and 
cod-liver  oil.  To  these  may  be  added  static  electricity, 
without  impairing  any  virtue  they  or  any  others  possess. 
The  results  would  be  satisfactory  it  local  effects  could  be  as 
well  secured.  The  local  measures  commonly  recommended 
dwell  on  variations  of  heat,  counter- irritation,  and  massage. 
The  effects  of  these  may  be  secured  by  the  static  spray, 
frictions,  sparks,  and  rapidly  interrupted  Leyden  jar  currents. 
Textbooks  vary  in  regard  to  the  value  of  electricity  in  these 
'  cases.  Some  speak  well  of  it  in  vague  terms,  while  others  say 
it  is  of  little  benefit.  Much  depends  on  the  local  indications, 
the  current  employed,  the  method  and  dosage  selected,  and 
the  duration  and  frequency  of  treatment.  The  galvanic  and 
high-tension  induction-currents  cerlainly  have  their  uses  in 
many  cases.  It  is  equally  certain  that  the  well-taught  user 
of  static  electricity  can  do  with  it  much  that  will  benefit 
the  patient.  Cases  that  have  not  retained  the  whole  benefit 
of  three  sittings  a  week  are  frequently  greatly  benefited  by 
daily  stances.  In  obstinate  cases  that  are  definitely  relieved 
for  12  hours,  but  not  for  an  entire  day,  two  treatments  daily 
are  recommended  until  the  benefit  extends  for  a  greater 
time,  or  until  the  lack  of  progress  is  demonstrated.  Skilled 
experience  is  needed  to  treat  chronic  articular  rheumatism  with 
gratifying  results. 

The  most  important  thing  to  do  in  banning  the  static 
treatment  of  a  case  o(  chronic  rheumatism  is  to  diagnose  the 
indicated  therapeutic  action  that  is  needed  to  be  set  up  in  the 
tissues.  When  this  is  done,  it  is  merely  a  question  of  selecting 
the  form  of  static  application  that  will  produce  the  action,  as 
taught  in  Techni(pif.  and  Phynologij  of  Static  and  Other  High- 
Freqtuney  Currents.  Our  students  are  especially  cautioned 
against  the  routine  habit  of  treating  all  such  cases  with  heavy 
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sparks.  Aim  to  make  a  Bcientiiic  selection  of  method  as  between 
sedation,  counter- irritation,  etimulation,  muscle- contraction, 
QUtritional,  alterative,  or  other  needed  effects. 


GOTORRnSAL    ARTHBinS. 

42.  Gonorrheal  artbrltis  is  properly  a  complication  of 
gonorrheal  infection;  for,  as  long  as  a.  patient  has  gonorrhea  or 
any  vestige  of  it  in  the  expression  of  the  slightest  gleet,  he  is 
liable  to  the  arthritic  and  other  recc^nized  complications  of 
gonorrheal  infection.  Gonorrhea  is  an  infectious  malady,  and, 
like  other  infectious  diseases,  it  has  the  capacity  to  infect  the 
serous  membranes  of  the  joints,  heart,  lungs,  brain,  and  spinal 
cord.  Gonorrheal  infection  may  be  followed  by  inflammation 
of  the  joints,  the  endocardium  or  pericardium,  the  meninges  of 
the  brain,  and  the  conjunctiva  or  iris;  or  it  may  be  followed  by  . 
alterations  of  the  various  fascia  and  aponeuroses  of  the  body 
and  in  targe  nerve-trunks.  There  is  pain  in  the  feet  an<l  in  the 
plantar  fascia,  particularly  in  the  neiglilwrhood  of  the  oB  calcis. 
Gout  and  gonorrheal  rheumatism  are  known  to  be  the  most 
frequent  causes  of  pain  in  the  heel.  The  fibrous  structure  of  the 
plantar  arch  may  bo  involved,  producing  flatfoot.  The  fascia 
of  the  lumbar  region  is  frequently  the  seat  of  pain.  Severe 
cases  of  sciatica  have  been  reported  due  to  gonorrheal  infection. 
These  various  lesions  and  their  symptoms  due  to  gonorrheal 
infection  are  collectively  described  as  gowm-lieal  rketimatimi. 

43.  Gonorrheal  rheumatism  is  usually  studied  in  its  two 
'  chief  clinical  types;  namely,  articular  when  it  affects  the  joints, 

and  abarticular,  when  it  affects  the  other  tissues  or  organs  o( 
the  body.  In  the  arthritic  type  the  attack  usually  comes  on 
during  the  decline  of  the  local  infection  or  during  the  existence 
of  gleet.  After  the  comjilcte  cure  of  local  infection  there  is  no 
liability  to  arthritis,  but  an  individual  that  has  once  had 
gonorrheal  arthritis  is  sure  to  have  joint  complications  with 
each  new  infection.  The  joints  affected  are  usually  the  knee, 
the  elbow,  and  the  ankle.  The  arthritis  may  begin  insidiously, 
with  an  effusion  into  the  joint  that  is  usually  abundant. 
In  this  form  the  arthritis  is  not  vety  painful,  and  the  swelling 
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and  iDflRmmation  are  slow  to  disappear.  There  is  no  tendency 
to  &y  from  joint  to  joint,  as  in  acute  articular  rlieumatism. 
Several  articulations  may  be  attaclied  at  the  same  time,  but 
in  this  case,  also,  the  inflammation  in  the  course  of  time  limits 
itself  to  one  joint.  There  is  fever,  acute  pain,  and  the  local 
symptom  of  acute  inflammation.  The  joint  affection  may  last 
weeks  or  months.  Gonorrheal  arthritis  is  usually  defined  as  a 
complicatioD  ol  gonorrhea;  it  is  more  scientific,  however,  to 
define  it  as  one  of  the  local  lesions  of  gonorrheal  systemic 
infection. 

44.  Arthritis  is  but  one  manifestation  of  systemic  infec- 
tion. The  abarticular  manifestations  are  meningitis,  peri- 
carditis, endocarditis,  neuritis,  myositis,  iritis,  conjunctivitis, 
and  various  affections  of  the  fascia.  When  iritis  or  conjunc- 
tivitis occurs  in  the  couree  of  rheumatism,  gonorrhea  should 
always  be  suspected.  An  individUil  may  have  gonorrhea  and 
rheumatism  at  the  same  time,  and  this  must  be  remembered  in 
making  a  diagnosis. 

Gonorrheal  arthritis  very  rarely  terminates  in  suppuration 
or  tubercular  joint  affection.     A  second  attack  of  arthritis  is 
usually  more  severe,  more  intractable  to  treatment,  and  more  , 
likely  to  produce  permanent  deformity. 

The  joint  and  visceral  lesions  of  gonorrheal  systemic  infec- 
tion are  now  usually  described  as  gonorrheal  rheumatism  or 
pseudo-rheumatism  The  other  infectious  diseases  producing 
symptoms  resembling  those  of  acute  articular  rheumatism  are 
scarlatina,  mumps,  dysentery,  erysipelas,  pneumonia,  typhoid 
fever;  and,  in  a  number  of  theee  diseases,  the  pathogenic 
microbe  of  the  acting  disease  has  been  found  in  the  effusion.'' 
in  the  joints  involved. 

TBEATHEKT. 

45.  The  source  of  infection,  whether  in  the  vagina,  urethra, 
or  conjunctiva,  must  be  diligently  sought  for  and  treated  by 
appropriate  remedies.  The  source  of  infection  should  receive 
the  physician's  first  attention.  It  is  the  cause  of  the  systemic 
trouble,  and'  must  be  removed.  For  the  treatment  of  the 
condition  established  in  the  joint,  rest  is  prescribed.     While 
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procuring  rest  for  an  inSamed  joint  due  to  gonorrhea,  the 
tendency  to  fibrous-tissue  formation  and  the  production  ot 
fibroua  ankylosis  mnet  not  be  forgotten.  The  drugs  usually 
preacribed  are  tjuinin,  the  alkalis,  and  the  iodide.  The  prog- 
nosis is  usually  (uvorable,  complete  restitution  being  the  rule. 
In  some  cases  recovery  is  slow,  and  it  is  necessary  to  give 
anesthetics  to  break  up  fibrous  adhesions.  The  therapeutic 
directions  tor  the  use  of  static  electricity  are  the  same  as  pre- 
viously given  under  chronic  rheumatism.  The  symptomatic 
relief  and  prognosis  are  improved  by  the  use  of  this  remedy. 


ARTHRITIS    DBFOKMAN8. 

46.  Patbologjr. — There  is  no  disease  in  medical  nosology 
that  has  been  described  under  a  greater  variety  of  names  than 
arthritis  derormans.  Clinically,  it  may  he  studied  in  its 
two  chief  forms;  namely,  potyartimlur  and  inonnrlicular.  In 
both  forms  there  are  gnawing  pains  in  the  joints  affected,  limita- 
tion of  movements,  and  atrophy  of  neighboring  muscles.  In 
manipulating  a  joint  attacked  by  either  form,  the  attention  is 
at  once  arrested  by  the  peculiar  grating  of  the  denuded  surfaces 
of  the  bones. 

Arthritis  deformans  is  most  common  between  the  ages  of  forty 
and  fifty.  It  is  much  more  frequently  observed  in  women  than 
in  men,  and  attacks  more  particularly  the  poorer  classes. 
Prolonged  damp  and  cold  are  said  to  favor  its  development, 
hut  these  two  factors  are  so  commonly  associated  with  improper 
and  insufficient  food  and  other  depressing  conditions  that  it  is 
not  easy  to  assign  them  isolated  importance  in  the  path<^eny 
of  arthritis  deformans. 

47.  Bym|>tonis.-^Tbe  chief  clinical  features  of  this  disease 
are  (1)  its  tendency  to  invade  joint  after  joint  until  the  patient 
is  no  longer  able  to  move;  (2)  the  deformity  that  it  invariably 
produces;  (3)  its  symmetrical  development,  involving  the 
same  joints  on  both  sides  of  the  body;  (4)  the  absence  of 
visceral  complications — jwricarditis,  endocarditis.  The  patho- 
logical anatomy  is  the  same,  whether  the  disease  assumes  the 
polyarticular   or  the   monarticular  form.     All   the  structures 
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that  enter  into  the  formation  of  the  joints  are  invaded  by  the 
diseased  process.  As  a  rule  there  is  little,  if  any,  synovial 
fluid.  The  synovial  membrane  is  covered  with  villoeitiee,  the 
underlying  connective  tissue  is  sclerosed  and  thickened,  and 
the  cartilage  ie  eroded  and  destroyed.  The  surface  of  the 
bone  is  ebumated,  while  its  interior  is  markedly  porous. 
Deformity  is  the  most  characteristic  feature  of  the  joint:  the 
muscles  surrounding  the  joint  atrophy  and  waste;  the  skin 
hati  a  glossy  appearance;  luxations  occur;  and  the  function  of 
ttie  joints  affected  is  completely  destroyed. 

48.  Monarticular  Variety. — The  monarticular  variety 
(morbus  coxa  senilis)  is  a  disease  of  old  age,  and  has  no 
tendency  to  spread.  It  is  limited  to  one  or  two  joints,  usually 
the  hip,  knee,  or  shoulder.  In  its  clinical  aspect  it  diEFers 
widely  from  the  polyarticular  type,  in  that  it  has  no  tendency 
to  progressive  invasions  or  to  symmetry,  and  attacks  men  more 
often  than  women.  A  fact  worth  remembering  in  the  etiol<^y 
of  monarticular  arthritis  is  that  it  often  dates  from  an  injury  to 
the  joint  or  to  the  structures  about  the  joint.  The  disease  with 
which  it  IB  most  frequently  confounded  is  sciatica;  but  the 
character  and  distribution  of  pain  will  enable  a  correct  diagnosis 
to  be  made.  The  disease  is  chronic  from  the  b^inning,  and  is 
characterized  by  acute  acerbations  from  time  to  time.  It  has 
sometimes  followed  acute  rheumatism  or  other  forms  of  arthritis. 

49.  Nodes  of  Heberdea. — Another  form  of  arthritis 
deformans  belonging  to  this  partial  tyi>e  is  what  is  known  as 
the  nodes  of  Heberden.  Persons  having  these  nodes  of  Heberden 
rarely  have  the  large  joints  affected,  and  are  popularly  supposed 
to  have  a  long  life.  These  nodes  have  nothing  whatever  to  do 
with  the  tophaceous  deposits  of  gout.  They  are  usually  situated 
on  the  ends  and  sides  of  the  distal  phalanges  of  the  fingers  and 
sometimes  of  the  toes.  At  times  they  are  tender  and  painful, 
particularly  when  the  hands  or  feet  are  cold.  The  formation  of 
these  nodes  is  due  to  an  osteophytic  enlargement  of  the  nodules 
of  bone  that  are  normally  present  in  the  situations  in  which 
they  appear,  and  they  are  attended  by  the  characteristic  rheu- 
matoid changes  in  the  adjacent  joint  structures.     The  terminal 
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joints  of  the  tliumbs  frequently  escape  when  those  of  the  fingers 
are  the  seat  of  nodular  swellings.  Patients  are  usually  more 
disturbed  about  the  deformity  accompanying  these  nodes  than 
they  are  by  tbe  amount  of  pain  or  the  limitation  of  movement 
that  they  produce,  Heberden  nodes,  from  their  pathological 
anatomy  and  cUnicftl  history,  must  be  rf^rded  as  a  variety  of 
arthritis  deformans. 

50.  Neurotrophic  Theory. — Arthritis  deformanB, 
whether  appearing  in  the  polyarticular  or  monarticular  variety, 
or  simply  as  the  nodes  of  Heberden,  is  distinct  from  either 
rheumatism  or  gout.  The  neurotrophic  theory,  which  was 
first  enunciated  by  J.  K.  Mitchell  and  supported  by  Charcot's 
"Studies  on  Arthropathies,"  is  the  best  explanation  yet  given 
for  all  the  phenomena  of  arthritis  deformans.  The  chief 
reasons  for  considering  arthritis  deformans  as  a  neurotrophic 
disease  are  (1)  the  resemblance  existing  between  the  lesions  of 
arthritis  deformans  and  those  of  an  acknowledged  dystrophy 
of  the  joints;  (2)  the  peripheral  and  symmetrical  distribution 
of  lesions  found  in  arthritis  following  concussion  of  the  spine; 
(3)  the  etiology  of  arthritis  deformans.  The  usual  causes  of 
arthritis  deformans  are  such  as  might  he  expected  to  give  rise  to 
a  disorder  having  for  its  seat  the  nervous  system.  This  neurotic 
theory  implies  some  affection  of  the  spinal  cord  whereby  the 
bones  and  joints  suffer  trophic  changes.  Charcot,  Benedict,  and 
Remali  favor  the  neurotrophic  theory,  on  account  of  the  known 
alterations  thatoccurin  the  bones  and  joints  in  locomotar  ataxia. 

51.  Polyarticular  Variety.— This  form  b^ns  insidi- 
ously, progresses  gradually  and  symmetrically,  and  leaves  the 
joints  it  attacks  more  or  less  deformed.  Tbe  fingers  and  hand 
are  usually  tbe  most  deformed,  the  index  and  middle  fingers 
being  the  seats  of  election.  As  a  rule,  the  thumb  is  not 
affected.  When  arthritis  deformans  attacks  the  foot,  the  great 
toe  is  generally  the  greatest  sufferer.  The  deformity  is  due  to 
contraction  of  muKcles,  osteophylic  outgrowths,  and  retraction 
of  fibrous  tissue. '  In  cases  characterized  by  the  slowneas  of 
their  evolution,  the  gradual  enlargement  of  the  heads  of  the 
bones   contribute   to   the  deformity.      Arthritis  deformans  is 
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dietinguiBhed  from  acute  rheumatism  by  the  fact  that  it  attacks 
the  aged  and  ia  more  frequently  met  with  in  women.  It 
remainB  fixed  in  the  joints  and  produces  permanent  deformi- 
ties. Chronic  rbeuniatism  is  confined  to  one  or  a  few  joints; 
it  has  no  symmetry  and  does  not  attack  the  small  joints. 
Gout  most  frequently  affects  males  and  produces  deformities 
by  deposits  of  sodium  biurate,  while  arthritis  deformans  pro- 
duces deformities  by  outgrowth  of  bones.  In  gout,  the  blood 
contains  quadriurcte  of  sodium;  in  arthritis  deformans,  this 
is  absent  from  the  blood. 


TBEATMB5T. 

62.  All  that  has  been  written  on  the  dietetic,  hygienic, 
climatic,  medicinal,  and  bath- treatment  of  this  disease  may 
be  studied  by  the  physician  in  standard  textbooks.  Opinions 
usually  differ  about  most  remedies.  Though  that  excellent 
authority,  Osier,  writes,  "No  benefit  can  be  expected  from 
electricity,"  he  does  not  state  the  character  of  current,  method 
of  technique,  dosage,  or  other  important  details  on  which 
his  judgment  is  ba^ed,  nor  the  extent  of  his  experience  with 
it  Tyson  says  he  has  "seen  no  permanent  benefit  from 
electric  baths,"  but  gives  no  details  of  technique,  current, 
dosage,  etc,  and,  without  these,  an  opinion  of  a  method  so 
easily  misused  can  hardly  be  formed.  Some  authors  do  not 
mention  electricity  at  all  in  connection  with  this  disease.  How- 
ever, physicians  that  are  well  taught  in  the  general  resources  of 
scientific  electrotherapeutics,  and  possess  improved  apparatus, 
can  accomplish  more  with  electricity  than  with  other  remedies 
— a  statement  that  is  confirmed  by  clinical  observation. 

To  the  end  of  improving  nutrition  by  ctjd-liver  oil,  good 
food,  fresh  air,  iron,  arsenic,  iodin,  etc. ,  add  static  electricity  in 
the  form  of  potential  alternation,  followed  by  mild  sparks,  to 
the  general  muscular  surface.  Pain  is  efficiently  relieved  by 
adapting  the  spray,  frictions,  or  sparks  to  the  character  of  the 
pain.  Other  symptoms  must  be  treated  by  local  applications 
to  meet  the  indications.  Muscle-contracting  methods  will  take 
the  place  of  massage  and  exercise,  and  the  local  treatment  is 
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the  e&me  as  for  atrophy  and  paralysiR.  The  nutrition  of  both 
wasted  muecleB  and  boneB  of  the  extremities  will  be  aided  by  a 
local  bath  with  the  small  Leyden  jar  current  rapidly  interrupted. 

OBBSITT. 

53.  Btloloary. — By  obesity  ie  here  meant  the  accumula- 
tion of  fat  in  such  quantitiee  as  to  interfere  with  the  easy  play 
of  organs  and  the  normal  processes  of  life.  It  is  a  pathological 
state  caused  by  a  generalized  hypertrophy  of  adipose  tisBue. 
The  accumulation  of  fat  may  be  either  hereditary  or  acquired. 
The  hereditary  disposition  to  corpulence  is  established  as  nn 
undisputed  fact.  About  50  per  cent  of  corpulent  subjects 
coming  under  observation  have  a  hereditary  tendency  to  fat- 
formation.  The  acquired  form  is  produced  by  excess  in 
nutrition  and  defects  in  exercise.  Either  variety  may  be  acute 
or  chronic,  but  it  usually  develops  slowly.  An  accumulation 
of  fat  is  to  a  certain  extent  physiological  after  the  meridian  of 
life.  "Fair,  fat,  and  forty,"  is  a  proverb.  A  distinction  must 
be  made  between  fat-accumulation  and  fatty  d^eneration. 
Fat-accumulation  is  the  chief  feature  of  obesity,  and  is  curable; 
fatty  degeneration  attacks  anatomic  elements  already  in  a 
necrobiotic  state,  and  ia  quickly  fatal.  Obesity  is  a  disease  of 
all  ages.  It  is  most  frequently  seen  in  adults,  and  only  occa- 
sionally in  old  age.  Women  are  more  subject  to  obesity  than 
men.  In  women,  the  accumulation  of  fat  usually  begins  at 
puberty,  after  marriage,  and  at  the  time  of  the  menopause. 
The  marked  tendency  to  fat-accumulation  at  these  epochs  in 
female  life  emphasizes  the  influence  of  the  physiology  of  the 
sexual  organs  in  the  pathology  nf  obesity. 

54.  The  fat- accumulation  in  obese  subjects  has  the  same 
origin  as  the  fat  fixed  in  the  tissues  of  healthy  individuals. 
The  origin  of  fat  is  twofold :  it  comes  from  the  food  consumed 
and  also  from  tissue  metabohsm.  The  decom[K>sition  products 
of  albumen  can  be  charged  into  fat.  The  carbohydrates  and 
alcoholic  drinks  are  more  impwrtant  in  the  production  ol  exces- 
sive fatr  formation  than  the  ingestion  of  fatty  articles  of  food. 
A  fat-cell  is  capalile  of  considerable  metabolism,  so  that  the 
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same  fat  doee  not  reinain  for  years  in  the  cells,  but  is  ever 
decomposed  and  reformed.  Fat  is  formed  in  the  body  by  cellu- 
lar elements  from  lipogenous  material,  fats,  sugar,  starches,  and 
decomposition  products  of  albumen. 

55.  Pathology. — The  pathogeny  of  obesity  is  not  yet 
fully  elucidated,  notwithgtanding  the  large  number  of  histo- 
logical and  phyBiological  examinations  that  have  been  made  on 
it.  The  whole  subject  is  still  mbjudice.  The  lowered  vitality 
of  obese  subjects,  their  tendency  to  short  lives  and  sudden 
deaths,  and  the  fact  that  sterility  frequently  accompanies 
obesity,  makes  its  pathogeny  and  therapy  of  extreme  interest 
to  the  physician.  Before  any  rational  treatment  could  be 
instituted  against  the  excessive  formation  of  fat,  or  for  its 
destruction,  the  labors  of  Justin  N!  Liebig  were  necessary. 
The  work  of  Liebig  was  enlarged  in  later  years,  so  that  today 
it  is  definitely  determined  tliat  fats  are  formed  from  nutritive 
materials — albumens,  fats,  and  carbohydrates.  Now,  in  order 
to  produce  obesity,  these  fat-forming  substances  must  be 
ingested  in  such  quantities  that  it  is  absolutely  impossible  for 
them  to  be  used  up  in  physiological  processes  tor  the  develop- 
ment of  force  and  heat,  and  hence,  having  become  superfluous, 
they  are  changed  into  fat  and  stored  in  the  tissues. 

56.  The  fatrforming  substances  may  be  taken  in  normal 
quantities,  but  for  various  reasons  they  are  used  only  to  a  slight 
extent  in  the  physiological  processes  of  the  body,  and  are 
deposited  as  fat  in  large  amounts  in  the  tissues.  These  con- 
stitute the  chief  etiological  factors  in  the  production  of  obesity; 
namely,  the  ingestion  of  a  normal  quantity  of  fat-forming 
materials,  and  failure  of  the  system  to  utilize  them  in  the 
phy8iol<^cal  processes  of  the  body,  or  the  ingestion  of  too 
large  a  quantity  of  fat-forming  substances,  so  that  it  is  abso- 
lutely impossible  under  any  conceivable  conditions  to  utilize 
them  in  the  production  of  beat  and  force. 

57.  Plethoric  and  Anemic  Corpulence. — Two  typical 
forms  of  corpulence  are  met  with  in  practice — the  plethoric  and 
the  anemic  forms.  These  two  fonns  differ  materially  in  the 
quality  and  quantity  of  the  blood  that  constitutes  the  basis  for 
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the  increased  development  of  fat.  The  plethoric  form  in  more 
common  in  men,  and  is  characterized  hy  a  full  strong  pulse, 
redness  uf  the  face,  increased  vascnlority  of  liver  and  lungs, 
hemorrhoids,  increase  of  the  hemoglobin  and  of  the  number 
of  red  corpuscles. 

The  anemic  form  is  most  frequently  met  with  in  women,  and 
differs  mnteiially  even  on  superficial  observation  from  the 
plethoric  form.  The  difference  of  appearance  has  for  its  basis 
changes  in  the  quantity  and  quality  of  the  blood,  anemia  and 
chlorosis.  Bath  forms  terminate  in  the  same  condition  of  the 
blood;  namely,  hydremia.  In  the  anemic  form,  hydremia  may 
be  and  ueuidly  is  established  at  an  early  period;  but  in  the 
plethoric  form,  years  elapse  before  any  evidence  of  hydremia 
becomes  manifest.  The  anemic  form  is  characterized  by  pallor 
of  the  face  and  of  the  visible  mucous  membranes.  It  is 
accompanied  by  many  of  the  symptoms  of  neurasthenia,  head- 
ache, vertigo,  lofs  uf  memory,  inaptitude  for  work  (mental  or 
physical),  languor,  palpitation,  dyspnoea,  edema.  Examination 
of  the  blood  shows  diminution  of  hemoglobin  and  a  decrease  in 
the  number  of  blood-corpuscles.  Many  patients  will  present 
themselves  in  whom  these  symptoms  are  commingleil,  con- 
stituting what  may  be  called  transition  cases.  In  any  of  these 
forms  the  accumulation  of  fat  first  shows  itself  by  an  increase 
in  the  sites  of  normal  deposits.  The  panniculus  adiposus  is 
increased  in  thickness,  the  malar  regions  fill  out,  a  double  chin 
is  gradually  funned,  the  breasts  and  abdomen  rapidly  assume 
hicreased  dimensions,  and  the  general  contours  of  the  body 
are  increased. 

5S.  Heart-Action. — Of  the  internal  oi^ans  the  heart 
suffers  must.  The  deposition  of  fat  beneuth  the  pericardium 
and  between  the  muscle-fibers  of  the  heart  interferes  with  the 
free  action  uf  the  heart,  and  with  the  nutrition  of  the  cardiac 
muscles,  and  as  a  result  this  fatty  degeneration  of  the  muscle- 
fibers  takes  place.  It  nm&t  be  remembered,  however,  that  Eatty 
degeneration  of  the  heart-muscle  occurs  much  more  frequently 
in  emaciated  persons  as  a  result  of  prolonged  mental  labor, 
accompanied    by  worry   and  anxiety.     In  obese  subjects  the 
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nutrition  of  the  heart- muscle  is  interfered  with  by  the 
deposition  of  fat,  and  is  distinctly  a  secondary  phenomenon. 
The  tatty  heart  of  the  emaciated  admits  of  an  entirely  different 
explanation.  The  liver  and  the  lungs  are  filled  with  blood,  and 
their  functions  are  seriously  altered.  The  respiratory  move- 
ments are  limited,  and  bronchitis  is  common.  Asthma  is  prone 
to  occur  with  feeble  heart-action,  and  fatal  cases  of  dyspnoea 
may  result  from  blood-stasis  or  edema  of  the  lungs. 

69.  Hyperemia  of  the  Liver. — The  hyperemia  of  the 
liver  develops  catarrh  of  the  stomach,  dyspepsia,  and  chronic 
constipation.  Interference  with  the  function  of  the  kidneys  is 
shown  by  the  diminished  quantity  of  urine  containing  albumen 
and  also  by  edema  of  the  extremities.  The  condition  of  the 
blood,  producing  alterations  in  metabolism  and  nutrition  that 
causes  obesity,  predisposes  also  to  arterio- sclerosis,  with  all  its 
consequent  evils.  The  fiiBt  symptom  usually  complained  of 
by  an  individual  in  the  incipient  stage  of  obesity  is  dyspncea 
coming  on  after  ordinary  exercise.  This  dyspnoea  continues  to 
increase  until  finally  it  is  a  constant  symptom,  being  present 
when  the  patient  is  trying  to  rest,  and  very  much  exaggerated 
on  the  slightest  exertion.  The  pathology  of  obesity  is  explained 
by  interference  with  the  free  play  of  organs,  and  its  necessary 
result  on  the  circulation  in  the  organs  of  the  body,  and  altered 
or  retarded  nutrition  due  to  these  causes  and  the  quantity 
and  quality  of  the  blood.  About  one-half  of  the  cases  of 
obesity  develop  diabetes.  Obesity  may  be  considered  as  a 
disease  due  to  retarded  nutrition  and  belonging  to  the  same 
family  as  m^rim  lithiasis  biliary,  gravel,  asthma,  articular 
rheumatism,  gout,  and  diabetes. 


TREATMENT. 

60.  According  to  the  pathology  of  obesity  there  are  two 
chief  indications  for  treatment;  namely,  diminish  the  amount 
of  food  to  be  oxidized,  and  increase  the  oxidation  of  the  fat  in 
tlie  body.  The  firet  indication  is  provided  for  in  a  prepare<l 
dietary  from  which  the  carbohydrates  are  excluded.    The  second 
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indication  is  contended  against  by  exercise,  eucli  as  walking, 
mountain -climbing,  gymnastics,  massage,  and  olectricity. 

Various  drug  remedies  have  been  used  at  different  times,  but 
with  no  encouraging  reeulte.  Some  drugB,  while  they  reduce 
the  fat-accumulation,  interfere  so  much  with  the  general  health 
that  their  utility  is  extremely  problematical.  Among  the  drugs 
used  the  following  may  be  cited:  iodids,  mercurials,  phytolacca, 
and  the  alkalis.  A  treatment  at  present  in  v<^ue,  and  that 
seems  to  a  certain  extent  useful  in  selected  cases,  is  the  use  of 
Vichy  and  Kissingen  water  on  alternate  days  after  each  meal. 
Thyroid  extract  has  been  administered  with  reported  successes. 

61.  Uses  of  Static  Electricity. — The  general  nutritional 
uses  of  static  electricity  include  the  mild  alterative  action  of 
positive  electrification,  the  more  energetic  method  of  interrupted 
static  current  called  potential  alternation,  and  sparks  to  the 
general  muscle  surface  of  the  body.  The  local  symptODis  call 
for  the  same  local  methods  as  similar  symptoms  in  other  cases. 
Counter-irritant  frictions  are  useful  on  the  spine,  over  the 
hepatic  region  and  atao  (with  caution)  upon  the  anterior  respir- 
atory muscles.  A  stimulant  spray  over  the  region  of  the 
heart  is  both  safe  and  beneficial  in  all  cases  of  weak  heart.  In 
special  local  deposit*  of  fat,  apply  a  small  sponge- covered  elec- 
trode and  connect  it  to  the  positive  pole.  Ground  the  negative 
pole  and  use  a  rapidly  interrupted  static  current  in  the  form 
of  local  potential  alternation  tor  10  minutes.  This  may  be 
repeated  three  times  a  week.  The  great  benefit  of  static  treats 
ment  will  not  be  seen  in  a  direct  reduction  of  weight  but  in 
aseisting  the  patient  to  tolerate  the  weight  with  comfort. 


SPECIAL  INFECTIOUS  DISEASES. 
62.  General  Consideration. — When  the  symptoms  that 
characterize  a  disease  disappear,  and  when  its  essential  lesions 
are  in  process  of  repair,  convalescence  may  be  said  to  be 
established.  Convalescence  is  usually  understood  as  a  period 
of  varying  length  following  diseases  that  affect  the  general 
health.  For  the  acute  infectious  diseases  it  may  be  said  to 
begin  when  defervescence  is  complete,  although  the  anatomic 
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lesioDB  may  persist  for  some  time  longer.  The  course  and 
duration  of  convalescence  depend  on  the  gravity  of  the  disease, 
on  the  treatment  used,  on  the  age  and  strength  of  the  patient, 
and  on  the  condition  in  which  he  lives. 

The  influence  of  the  disease  on  the  convalescent  stage  will  he 
governed  by  the  intensity  and  duration  of  the  fever  and  by  the 
amount  of  organic  waste.  A  short  attack  of  cholera  may 
produce  an  adynamic  state  more  profound  and  requiring  a 
longer  convalescence  than  typhoid  fever.  After  a  severe  attack 
of  typhoid  fever,  even  when  there  are  no  cotn plications  to  inter- 
fere with  the  natural  course  of  convalescence,  it  is  a  question  of 
months  before  the  patient's  tissues  or  oi^ans  can  be  regarded 
as  normal.  The  temperature  is  elightly  less  than  normal,  the 
pulse  somewhat  slower,  reflexes  are  exaggerated,  vertigo  and 
palpitations  are  frequent,  the  muscular  system  is  weak,  and 
there  is  inaptitude  for  work,  mental  or  physical.  In  this  con- 
stitutional condition,  an  emotion  or  an  error  in  diet  are  sufficient 
to  produce  grave  accidents,  while  in  the  robust  individual  their 
influence  would  not  be  felt.  During  convalescence  all  the  tissues 
of  the  body  are  below  normal  and  therefore  in  a  condition  to 
become  the  seat  of  morbid  processes.  The  hereditary  predisposi- 
tion of  the  patient  should  be  carefully  studied,  because  convales- 
cence is  a  condition  of  increased  vulnerability,  and  any  disease  to 
which  the  patient  is  disposed  from  birth  is  apt  to  declare  itself. 

63.  The  relation  of  static  electricity  to  certain  stages  ol 
recovery  from  acute  infectious  diseases  should  be  fully  under- 
stood. We  have  shown  in  this  Section  that  its  value  ie 
underestimated  by  the  general  profession,  and  that  the  neglect 
to  employ  its  properties  is  a  serious  evil. 

In  all  cases  needing  tonic  treatment  study  the  benefits  ol 
very  mild  and  well-tolerated  sparks  on  the  chief  muscles,  the 
heart  apex,  r^on  of  the  liver,  the  abdomen,  and  upper  spine: 
also  Bpioal  frictions  and  gentle  stimulation  to  the  respiratory 
apparatus.  The  best  results  are  obtained  when  the  usual  tonics 
are  reenforced  by  judicious  static  electricity,  and  physicians 
who  for  the  first  time  observe  the  superior  effects  procured  will 
find  our  teachings  invaluable  in  this  large  class  of  cases. 
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64.  As  soon  as  the  patient  liaa  reached  the  point  at  which 
the  therapeutic  suggestinna  of  textbooks  usually  end,  static 
electricity  is  ready  to  liegiii  its  great  work  of  preventing  or 
removing  ecquelic  and  restoring  tissue  resistance  to  par.  "The 
lower  tone  ot  cell  life,  favoring  the  successful  implantation  of 
the  tubercular  bacillus,"  is  also  a  source  ot  debility  and  danger 
in  other  ways  until  recovery  of  strength  is  complete.  No  other 
agent  can  so  shorten  a  lingering  convalescence  as  static  elee- 
tricit}'.  Administer  it  by  the  great  tonic  methods — potential 
alternation  and  mild  sparks. 


HAI.AItlAI.    FEVERS. 

65.  When  convalescence  from  the  acute  disease  tends  to 
drift  into  the  chronic  malarial  cachexia,  and  the  patient  is  debili- 
tated, depressed,  and  anemic,  the  ai^tion  of  indicated  remedies 
can  be  so  greatly  reenforced  by  static  electricity  aa  to  often 
gratify  both  the  physician  and  his  patient.  Employ  potential 
alternation,  counter-irritation  to  spine,  and  sparks  over  spleen 
and  liver,  as  well  as  to  the  general  muscular  system. 


MEASLES. 

66.  The  complications  and  sequela;  of  measles  may  be 
more  serious  than  the  original  disease.  Whenever  convalescence 
to  a  full  return  ot  tissue  resistance  progresses  less  rapidly  than 
desired,  the  child  should  have  the  benefit  ot  the  rapid  tonic 
action  of  static  electricity.  An  ounce  of  precaution  is  worth  a 
pound  of  cure.     Use  positive  electrification. 

With  reference  to  this  disease  and  all  ot  this  class  the  use 
of  sUilic  electricity  is  to  treat  the  patient  as  the  indications 
present  suggest.  The  actual  disease  is  not  treated  by  the 
current,  but  the  local  and  general  conditions  of  the  patient  call 
for  certain  alterative,  or  tonic,  or  nutritional,  or  other 
therapeutic  actions,  which  selected  applications  ot  static  elec- 
tricity can  readily  set  up  in  the  tissues,  it  used  as  taught.  Add 
to  jKJsitive  elccti'irication  any  form  and  dosage  ot  breeze,  spray, 
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frictioiiB,  or  sparks  that  are  needed  to  make  the  treatment 
thorough  and  efficient.  This  applies  to  measles,  scarlet  fever, 
diphtheria,  grippe,  and  every  acute  febrile  disease,  and  is 
emphasised  here  so  that  it  need  not  be  repeated  under  each  head. 


SCARLET    PBVBR. 

67.  The  anemia,  prostration,  tendency  to  nephritis,  and 
other  eequelaj  of  scarlet  fever  in  its  severe  forms,  render  the 
full  restoration  of  normal  tissue  resistance  of  ui^ent  importance 
to  the  child.  A  tedious  convalescence  can  be  greatly  shortened 
by  employing  static  electricity  at  as  early  a  date  as  tlie  patient 
can  safely  attend  the  ofhce  for  treatment. 

DIPnTIFERIA. 

68.  The  paralytic,  renal,  and  cardiac  sequelEB  of  many 
cases  of  diphtheria,  and  the  prostrating  and  anemia- creating 
nature  of  this  disease,  make  its  stage  of  slow  convalescence 
a  period  of  great  detriment  to  the  child.  No  remedy  that  will 
take  tedious  months  from  this  often  anxious  period  can  justly 
be  n^lected  by  the  physician.  The  rapid  progress  to  complete 
recovery  under  static  administrations  is  one  of  the  most  satis- 
factory things  in  medicine.  Its  use  should  begin  as  soon  as  tlie 
patient  can  safely  attend  the  office. 

INFLUENZA,    OR    THE    GRIPPE. 

69.  The  peculiarly  slow  return  of  full  working-strength  in 
Influenza  is  often  one  of  its  annoying  features.  Both  mind 
and  body  are  often  depressed  for  weeks  and  months,  and 
complications  of  serious  but  latent  chronic  diiieases  are  often 
turned  into  active  and  fatal  processes.  As  a  result  of  the  grippe, 
diseases  of  the  heart,  lungs,  and  kidneys,  that  had  been  scarcely 
discoverable,  have  taken  on  rapid  action  and  become  grave 
afTections.  The  toxic  principle  of  inHuenza  seems  to  have  a 
special  affinity  for  the  nervous  system.  In  one  type  of  influ- 
enza the  symptoms  are  all  referable  to  the  nervous  system ;  but  in 
all  cases  of  infiuenza,  the  subsequent  weakness  and  prostration 


jcbyGoogIc 


38       THERAPEUTICS  OF  STATIC  ELECTRICITY.    §  20 

iire  out  of  all  proportion  to  the  original  malady.  The  affinity 
of  influenza  for  the  nervous  eystem,  and  the  frequency  with 
which  it  produces  functional  nervous  disorders  of  a  depreee- 
ing  type,  should  always  be  considered  in  treatment.  When 
influenza  attacks  individuals  with  a  neurotic  taint,  unless  it  is 
properly  treated,  functional  nervous  disorders  are  likely  to 
follow  the  acute  attack.  During  the  acute  attack  the  treat- 
ment should  be  directed  to  mitigating  the  effect  of  the 
influenza-poison  on  the  nervous  system.  Cardiovascular  and 
cerebrospinal  depressants  are  avoided  altogether  or  used  with 
extreme  caution.  The  indications  are  to  promote  elimination 
of  the  toxic  principle,  and  to  support  the  vitality  of  the 
patient.  Were  the  value  and  physiolc^cal  actions  of  static 
electricity  properly  understood  by  the  medical  profession, 
every  grippe  patient  would  be  sent  to  a  static  machine  as 
soon  as  he  or  she  could  safely  get  out  of  doors.  Its  tonic, 
restorative,  and  function-r^ulating  properties  are  of  vital 
importance  when  convalescence  halts.  Employ  the  tonic 
methods  of  potential  alternation  and  spinal  spray.  Especially 
meet  local  respiratory  and  cardiac  indications  for  countei^ 
irritant  spray  and  mild  sparks. 


DT8ENTBRT. 

70.  The  exhausted  condition  in  which  dysentery  often 
leaves  the  patient  makes  the  value  of  static  electricity  during 
convalescence  exceed  that  of  any  other  measure  save  r^ulation 
of  the  diet  till  recovery  is  complete.  Any  ol  the  forme  of 
dysentery  may  also  become  chronic.  Though  ulceration  of  the 
mucous  membrane  is  the  most  common  lesion,  yet  ulceration 
may  be  absent,  or  it  may  have  a  tendency  to  heal.  "The 
topical  treatment,"  says  an  authoritative  writer,  "of  chronic 
dysentery  by  way  of  the  rectum  is  that  on  which  most  reliance 
is  placed  at  the  present  day."  Nitrate  of  silver,  alum,  zinc 
sulfate,  cupric  sulfate,  and  plumbi  acetatis  are  used  in  solution 
ns  an  enema.  The  same  author  confesses  to  disappointment  in 
the  results,  as  he  says:  "My  cases  improved  to  a  certain  point, 
but  none  got  well.     The  treatment  is  sometimes  painfuL" 
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71.  Tyson  says,  "Very  decided  counter-irritation  to  the 
abdomen  by  iodin  or  even  by  blisters  is  sometimes  of  deciiled 
benefit.  At  least  these  measures  seem  to  mark  the  turning- 
point  in  the  disease."  This  is  an  important  statement,  for  not 
only  is  the  counter-irritant  action  of  static  frictions  and  spnrks 
over  the  abdomen  and  spine  about  the  most  energetic  and 
efficient  known,  but  deep  reflex  and  nutritional  actions  are 
added  to  the  counter-irritation.  They  have  none  of  the  draw- 
backs of  the  medicated  enema.  A  young  soldier  of  the 
Spanish- American  war  returned  from  Puerto  Rico  with  chronic 
dysentery  on  September  28,  1898.  He  had  lost  20  pounds,  his 
stools  were  ten  per  day.  and  his  prostration  was  extreme;  he 
could  hardly  keep  on  his  feet,  and  remained  in  bed  nearly  all 
the  time  after  arriving  in  New  York.  Treatment  was  begun  on 
October  7,  the  general  tonic  method  of  potential  alternation 
being  used,  followed  by  a  rapid  spark -treatment  on  the  general 
muscles  (to  impart  strength)  and  active  counter-irritation  over 
the  abdomen  and  on  tlie  spine.  When  first  seen,  his  cadaver- 
ous appearance  and  debility  were  striking.  After  the  first 
Glance  he  went  home  and  to  bed  and  slept  4  hours,  awaking 
refreshed.  On  October  10,  his  fourth  treatment  found  him 
greatly  improved  in  general  energy,  courage,  and  mental  state. 
On  October  12,  he  reported  hut  two  stools  instead  of  ten  or 
twelve,  and  tenesmus  gone.  He  was  treated  daily,  made  rapid 
gains,  and  in  two  weeks  was  able  to  walk  miles,  cot  a  mixed 
diet,  and  his  mental  depression  was  changed  to  a  hearty  and 
hopeful  state.  On  November  7,  he  obtained  employment,  "in 
better  general  health  than  he  bad  been  since  boyhood,"  while 
his  comrades  that  returned  on  the  same  ship  were  atill  sufler- 
ing  from  the  exposure  and  bad  food,  even  those  that  escaped 
actual  disease. 

STPHILIS. 

72.  In  the  treatment  of  syphilis,  most  authors  point  out 
the  value  of  tonic  remedies,  nutrition,  and  a  favorable  climate — 
not  as  specilics  for  the  virus,  but  often  not  le^s  valuable  and 
necessary  th^n  mercury  and  the  iodids.  The  arguments  in 
their  favor  are  also  arguments  for  the  special  uses  of  static 
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electricity  in  sj'philis.  It  is  tonic,  nutritional,  antianemic, 
relieves  many  distressing  symptoms,  and  moreover  renders  more 
active  the  mercurials  in  the  system.  There  is  no  doubt  of  thip, 
for  old  cases  of  syphilis  that  had  not  token  mixed  treatment 
for  5  years  were  found  to  become  slightly  salivated  while 
undergoing  static  treatment  for  other  conditions,  the  aroused 
functional  activity  having  probably  set  free  the  drugs  locked 
U|)  in  torpid  glands.  The  indications  present  in  each  case 
must  govern  the  methods  employed,  and  these  may  be  any  two 
or  more  of  the  entire  resources  of  this  agent. 

DISEASES  OF  THE  KESPIllATORT  ORGAKS. 

ACUTE    FI-URNT    CORTZA. 

73,  Acute  fluent  coryxa  is  an  inflammation  of  the  nasal 
mucous  membrane.  It  may  result  from  the  action  of  chemical 
or  mechanical  irritants,  but  is  usually  the  result  of  "taking 
cold."  When  in  the  stage  of  serous  discharge,  it  is  amenable 
to  the  drying  and  sedative  action  of  the  [Msitive  static  spray. 
Apply  the  spray  to  the  sides  of  the  nose  and  over  the  frontal 
sinus  until  hypersecretion  ceases.  Also  have  the  patient  alter- 
nately stop  one  nostril  while  forcibly  inhaling  the  spray  through 
the  other.  If  not  exposed  again  to  bad  weather  immediately 
after  treatment,  one  application  sufHces.  If  the  case  has 
advanced  beyond  the  serous  stage,  the  same  treatment  aids  the 
action  of  other  remedies  prescribed,  and  ntU^n  greatly  shortens 
the  duration  of  the  cold.  Repeat  daily  till  relief  is  permanent. 
In  the  aged,  or  those  debilitated  from  any  cause,  the  liability 
to  complications  brought  on  through  sudden  changes  of  tem- 
perature must  Ik;  remembered.  Indeed,  in  these  cases,  any 
treatment  adopted  is  best  carried  out  in  the  patient's  home.  A 
fatal  attack  of  pneumonia  may  result  from  the  exposure  unavoid- 
able in  a  trip  from  the  patient's  home  to  the  doctor's  office. 

IIAT-FKVEn. 

74.  Hay-fever  is  a  catarrhal  neurosis  of  the  mucpus  mem- 
brane of  the  eyes,  nose,  mouth,  pharynx,  larynx,  and  bronchi. 
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with  aggravations  of  dyepnoea  indaced  by  peculiar  causes  in 
individual  cases.  The  tlieory  that  pollen-grains  of  plants 
carried  in  the  air  and  inhaled  cause  haj'-fever  has  given  this 
disease  ita  name,  but  many  other  causes  are  known.  Excessive 
irritability  of  the  mucous  membrane  is  the  predisposing  con- 
dition. Any  rational  treatment  of  hay-fever  must  be  preceded 
by  a  careful  examination  of  the  interior  of  the  nose  and  naso- 
pharynx. If  any  pathological  condition  is  found  to  exist  in 
lliese  cavities,  the  lirst  indication  iu  treatment  is  to  remove 
this  condition  if  it  is  possible.  The  treatment  of  patholog- 
ical conditions  in  the  nasal  cavities  may  be  either  medical  or 
surgical.  The  pathological  state  is  chiefly  expressed  by  the  term 
"irritable  coryza,"  and  medicinal  treatment  consists  iu  allaying 
the  local  irritation  and  in  combating  the  general  predisposition 
by  tonic  measures.  It  is  not  possible  for  every  one  to  change 
his  residence  during  the  season  of  hay-fever,  but  in  any  location 
in  which  the  exciting  cause  is  absent  the  trouble  quickly  abates. 
The  sedative- tonic  action  of  static  electricity  makes  it  the  fore- 
meet  remedy  known.  Apply  a  strong  sedative- tonic  spray  to 
the  spine  and  head.  If  the  patient  is  debilitated,  employ 
-  potential  alternation  as  a  general  tonic  also.  To  the  surface 
over  all  the  irritable  mucous  membrane,  apply  a  sedative- tonic 
spray,  gradually  increased  in  intensity  until  it  warms  the  skin 
and  slightly  reddens  it,  producing  a  mild  rubefacient  effect.  If 
solne  dyspnoea  is  present,  apply  a  few  mild  positive  ei)arkB  to 
the  muscles  of  the  chest,  and  repeat  daily  until  relief  is  secured. 


CURONIC    LABYNQITIS    ANI>    PIIARTNOITIS. 

75.  Clironlc  laryngitis  and  pharyngrltls  require  the 
same  treatment,  so  far  as  static  electricity  is  concerned.  It 
must  be  employed  in  one  of  two  ways,  and  ita  action  is  diffused 
through  the  tissues.  The  character  of  inflammation  amenable 
to  the  vasoconstrictor  or  counter-irritant  action  of  the  two 
methods  of  static  treatment  available  is  the  simple  chronic 
leeion  following  acute  attacks,  or  irritation  or  overstrain  of  the 
vocal  organs,  dry  in  form,  and  characterized  chiefly  by  muscular 
soreness,  hoarseness,  irritative  cough,  and  occasionally  diSiculty 
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in  Bwallowing.  Ulceratione,  tuberculosis,  syphilis,  and  tumors 
of  the  larynx  are  excluded. 

Method  1.  — Apply  ah  ordinary  moist  sponge- electrode  to  each 
side  of  the  larynx.  Pass  a  rapidly  interrupted  fine  Loyden  jar 
current  directly  through  the  tissues,  and  regulate  the  do.sagc  to 
comfortable  tolerance,  making  the  duration  of  the  stance  from 
5  to  8  minutes.  Avoid  fatigue  of  the  parts,  and  repeat  three 
times  a  week. 

Methods. — Apply  a  stimulating  and  mildly  counter-irritant 
spray  to  the  external  parts,  interspersed  with  a  few  small 
muscle- contracting  sparks.     Repeat  three  times  a  week. 


76.  In  ordinary  medical  practice  the  trachea  seldom 
presents  disease  except  in  association  with  affections  of  the 
neighboring  parts.  When  non-febrile  cases  complain  of  tender- 
ness, soreness,  sense  of  constriction,  pain  or  difficulty  in 
breathing,  and  refer  to  the  situation  of  the  trachea,  relief  is 
promptly  affored  by  a  sedative- static  spray  in  subacute  cases, 
and  by  mild  counter- irritation  in  chronic  cases  without 
eorenese.  Oi^anic  lesions,  tumors,  malformations,  stenosis, 
ulcerations,  and  other  possible  diseaeea  of  the  trachea  do  not 
come  within  the  scope  of  static  electricity, 

BRONcnms. 

77.  Cause  and  Nature. — The  type  of  bronchitis  that 
may  be  benefited  by  static  electricity  is  the  chronic  form  occur- 
ring in  the  adult.  It  may  result  from  an  acute  attack,  or  it 
may  be  associated  with  chronic  disease  of  the  heart  and  lungs. 
It  may  be  dry,  or  mucopurulent  expectoration  may  be 
abundant;  dyepntea,  oppression  behind  the  sternum,  irritation 
in  the  throat,  paine,  and  general  nutrition  or  debility  may  vary 
greatly  as  the  patient  advances  in  age  or  the  diseaBe  progresses 
in  severity.  The  therapeutic  principles  underlying  the  use  of 
static  electricity  arc  the  name  as  those  governing  the  use  of  drugs. 

Bronchitis  is  an  inflammation  of  the  mucous  membrane 
Uning  the   bronchial   tubes.     It  may  be  acute,  subacute,  or 
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chronic.  The  air-cells  are  not  affected  except  as  a  complication. 
In  chronic  cases  the  mucous  membrane  becomes  more  or  less 
insularly  thickened,  emphysema  gradually  develops,  and  the 
tubes  become  irregularly  dilated.  As  an  independent  primary 
disease  it  is  bilateral,  but  may  be  local  as  secondary  to 
tuberculosis,  aneurism,  traumatism,  tumors,  or  cardiac  and 
other  diseases. 

78.  Treatment. — Standard  works  on  drug  therapeutics 
provide  from  fifty  to  sixty  remedies  for  bronchitis  in  general, 
of  nhich  about  fifteen  are  prescribed  in  chronic  cases.  The 
carbonate  and  chlorid  of  ammonia,  creosote,  guaiacol,  iodin, 
iodid  of  potassium,  ipecac,  sanguinaria,  sen^a,  squill, 
strychnin,  terebene,  codein,  and  other  preparations  of  opium 
are  most  commonly  employed.  All  the  eSiciency  of  any  of 
these  remedies  must  1^  employed  for  grave  cases,  together  with 
suitable  nutrition,  hygiene,  and  climatic  precautions;  but  in  all 
gradations  of  severity,  the  action  of  familiar  ^ents  may  be 
supplemented  by  static  electricity  with  increased  benefit.  Its 
use  is  directed  primarily  to  the  relief  of  symptoms,  and 
secondarily  to  the  upbuilding  of  local  and  general  tissue 
resistance.  For  this  latter  purpose  potential  alternation  is  a 
useful  general  tonic.  A  tonic  spray  should  be  applied  to  the 
spine  and  alternated  with  mild  positive  sparks  to  the  general 
muscular  system.  The  direct  treatment  of  the  chest  consists 
of  a  strong  spray  made  sedative  or  counter-irritant  according  to 
the  indications,  and  the  occasional  intercurrent  use  of  mild  - 
sparks  to  strengthen  the  respiratory  muscles  and  promote  easy 
expectoration.  The  patient  should  avoid  exposure  to  bad 
weather  immediately  f^ter  treatment. 


PLEVBIST. 

79,  Nature. — The  cases  of  plueritis  suitable  for  treat- 
ment with  static  electricity  are  subacute  or  chronic — localized 
and  with  little  or  no  effusion.  In  these  cases  static  electricity 
may  properly  supersede  plasters,  blisters,  strapping,  and  extertial 
counter-irritants.  It  is  efficient  to  relieve  pain,  promote  reso- 
lution,  restore  respiratory  energy,   and   improve  the  general 
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health.  So-called  dry  pleurisy  is  a  circumscribed  iDflammation 
of  the  pleura  with  thickening  of  the  membrane  and  often 
adhesions  of  the  opposing  surfaces,  resulting  from  the  pro- 
liferation of  connective  tissue.  It  ia  often  an  extension  of 
inflammation  of  the  lungs,  or  may  result  from  traumatism 
or  exposure  to  cold,  or  the  cause  may  be  obscure. 

80.  Treatment, — Quick  counter-irritation  over  the  site  of 
pain  by  spray  or  frictions,  repeated  two  or  three  times,  is 
effective.  After  relief  of  the  pain,  apply  mild  sparks  to  the 
adjacent  muscles  to  restore  mtibihty,  if  it  has  been  reduced. 
Patients  that  are  debilitated  should  also  be  treated  three  times 
a  week  with  potential  alternation  until  improved. 

PNEUMONIA. 

81.  Pneumonia  is  an  acute  inflammation  of  the  lung- 
tissue  tliat  is  often  associated  with  a  state  of  lowered  vitality. 
It  leaves  behind  it  a  Etat«  of  general  debility.  K  resolution  is 
not  coniplet«,  a  nidus  for  chronic  disease  exists.  The  patbol(^y 
and  treatment  are  not  considered  here,  for  the  reason  that 
static  electricity  does  not  deal  with  pneumonia,  but  with  the 
patient  that  has  recently  had  it.  It  is  efficient  iu  that  it 
rapidly  restores  the  general  strength  and  relieves  such  local 
symptoms  as  remain.  -  Positive  electrification  for  15  minutes  Is 
a  useful  tonic  application.  This  can  be  merged  into  potential 
alternation,  and  soon  supplemented  by  mild  sparks  to  the 
limbs  and  spine  to  restore  muscular  strengtli.  The  respiratory 
muscles  can  be  enei^zed  in  the  same  way.  In  debilitated  cases, 
the  power  of  inspiration  and  expiration  are  apparently  doubled 
by  such  treatments — sometimes  by  a  single  treatment  This 
improvement  gradually  becomes  permanent  during  the  course 
of  a  few  weeks  of  regular  and  thorough  treatment. 

ASTnHA. 

83.  Nature  of  the  lUsc-ase.  —  Asthma  is  a  reflex 
neurosis,  cliaracteriuwl  by  recurrent  paroxysms  of  violent 
dyspncea.  The  "wheezing"  and  paroxysms  of  dyspna^  are 
due  sometimes  U>  s])asm  of  the  muscular  coats  of  the  bronchial 
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tubes,  pometimes  to  tumefaction  of  their  mucous  membrane 
from  capillary  vasomotor  disturbance,  and  somelimcB  both  of 
these  conditionB  may  be  present.  The  spasms  may  be  reflex 
from  gastric  or  uterine  irritation.  The  factors  involved  in 
an  attack  of  asthma  are  three  in  number:  (1)  irritation;  (2) 
a  sensitive  nerve-center;  (3)  a  vulnerable  area  of  mucous 
membrane.  External  irritants  are  dust,  chemical  vapor,  vege- 
table irritants,  animal  emanations  (a  patient  may  not  be  able 
to  go  near  horses),  and  climatic  influences.  ,  It  is  also  an 
expression  of  gout,  syphilis,  skin,  and  renal  diseases.  Heredity 
is  traced  in  40  per  cent  of  asthmatics.  It  has  alternated  with 
the  subsidence  of  eczema,  urticaria,  and  of  psoriasis.  It  may 
affect  all  ages,  hut  in  childhood  is  most  often  a  sequelie  of 
measles,  pertussis,  and  bronchitis.  The  tyi>e  of  asthma  may 
be  chiefly  "nervous,"  or  chiefly  "catarrhal,"  and  as  age  pro- 
gresses the  tubes  thicken,  their  muscular  coate  hypertrophy, 
emphyseina  develops  and  increaaes,  and  dilatation  of  the  right 
heart  is  common.  Asthmatic  symptoms  due  to  tumors  of  the 
mediastinal  spaces,  to  aortic  aneurism,  to  hypertrophy  of 
the  bronchial  glands,  and  to  cardiac  and  renal  diseases  are  not 
considered  here. 

83.  Treatment. — The  two  great  indications  are  to  avoid 
or  remove  the  exciting  cause,  if  possible,  and  to  allay  or  prevent 
the  attacks.  Drugs  employed  are  cliiefly  antispasmodic,  either 
stimulant  or  sedative.  Among  special  drugs  that  have  been 
tested  and  found  useful  should  be  mentioned  iodid  of  pcitas- 
aium,  tincture  of  belladonna,  tincture  of  lobelia,  and  strychnin. 
The  concurrent  testimony  of  standard  medical  therapeutists  is 
Lhafastlima  is  one  of  the  most  difficult  diseases  to  successfully 
treat  that  the  physician  has  to  deal  with."  Diet,  hygiene, 
and  atmospheric  conditions  should  he  carefully  studied.  The 
nose  and  nasopharynx  should  be  examined  tor  polypi  and 
adenoid  growths,  which  are  a  possible  source  of  interference  in 
breathing.  To  mitigate  attacks  at  the  time  of  the  paroxysm, 
the  physician  will  depend  on  his  usual  medication,  but  the 
curative  treatment  of  asthma  calls  for  other  resources,  and  here 
be  may  gladly  avail  himself  of  static  electricity. 
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"The  curative  treatment  of  asthma,"  saya  Hare,  "reels  to 
a  very  large  extent  on  the  use  of  iodid  of  potassium,  and  on  the 
careful  regulation  ot  the  diet  and  bowels."  To  appreciate  the 
utility  ot  stAtio  currents  in  all  reflex  neuroses  and  chronic 
impairments  of  nutrition,  and  to  estimate  the  force  it  can  add 
to  medication,  the  student  should  study  Technique  and  Physiology 
of  Static  and  Other  High- Frequency  Currents.  It  should  be  regu- 
larly and  persistently  employed  between  the  attacks,  in  con- 
junction with  other  measures,  and  by  the  following  methods: 
Positive  electrification  or  potential  alternation  should  be 
employed,  with  counter-irritant  spray  and  mild  sparks  to  upper 
chest  and  spine.  Nasal  and  throat  complications  require  the 
same  static  method  as  that  described  for  acute  fluent  coryza. 
The  treatment  (so  far  as  it  concerns  static  electricity)  in  cases 
of  advanced  emphysema,  dilatation  of  the  right  heart,  and 
tricuspid  insufficiency  does  not  differ  from  the  above.  Modi- 
fications of  treatment  in  all  chronic  diseases  must  be  governed 
by  the  individual  case.  They  cannot  he  laid  down  in  advance, 
for  in  practice  the  physician  does  not  treat  diseases  by  name. 


Piri^MON ABT    TUBEBCUIXffilB. 

84.  Character  of  Disease. — The  germ  of  pulmonary 
tuberculosis  is  Koch's  bacillus  planted  upon  a  soil  of  vitiAted 
vitality.  From  the  consideration  ot  static  treatment  may  be 
excluded  acute  phthisis  and  stages  ot  active  inflammation,  and 
also  the  complication  of  laryngeal  phthisis.  Chronic  phthisis  ia 
clinically  referred  to  in  two  forms — catarrhal  and  fibroid.  The 
now  well-known  patholt^y  of  the  common  form,  which  usually 
commences  in  the  apex,  is  an  inflammation  of  the  bronchioles 
and  the  formation  of  "tubercles,"  which  are  similar  wherever 
found,  and  differ  chiefly  in  color  and  consistence,  according  to 
age  and  the  changes  of  a  gradually  destructive  process.  They 
are  hard  or  soft,  gray,  white,  or  yellow,  massed  or  disseminated, 
according  to  circumstances,  but  primarily  there  is  but  one 
tuberculosis. 

A  tubercle  is  avascular;  necrosis  is  therefore  its  destiny.  It 
dots  not  undergo  resolution,  but  cavities  finally  result,  partly 
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by  absorption,  but  chiefly  by  expulsion  of  broken-down  tissue 
by  coughing.  The  ulcerative  process  occludes  blood-vessels,  so 
that  general  infection  through  the  circulation  is  rare.  The 
disease  extends  along  the  air-pasaages  from  one  point  to 
another.  It  attacks  both  sexes  ^t  all  ages,  and  anything  that 
lowers  vitality  predisposes  to  it  Conversely,  a  high  state  of 
tissue  resistance  is  the  sovereign  safeguard.  The  symptoms 
and  physical  signs  are  not  properly  within  the  scope  of  this 
Section,  which  is  restricted  to  the  therapeutics  of  static  electricity. 

85.  Treatment  by  this  agent  aims  to  support  the  powers 
of  nutrition.  Secondary  and  local  elTects  are  the  relief  of 
symptoms.  The  <^mplete  therapeutic  chain  must  have  regard 
to  (1)  personal  hygiene;  (2)  food  nutrition;  (3)  medication; 
(4)  pulmonary  gymnastics;  and  (5)  static  electricity  and 
auxiliary  measures.  The  curative  action  of  drugs  or  climate 
is  most  confidently  prescribed  in  the  early  stages  of  the  disease. 
To  any  and  all  other  measures  of  every  sort,  static  electricity 
may  be  added  without  interfering,  and  with  benefit.  The 
methods  of  employing  it  are  general  and  local.  The  general 
nutritional  methods  are:  tonic  spray  to  the  spine,  tonic  sparks 
to  the  general  muscular  system,  potential  alternation,  and 
general  electrification.  In  the  local  methods,  the  counter- 
irritant  spray  is  employed,- interspersed  with  short  sparks  to  the 
foci  of  disease,  chest  and  back,  with  the  same  application  to 
throat  for  irritative  cough,  or  rapidly  interrupted  Leydeu  jar 
currents  through  the  larynx,  and  mild  sparks  on  respiratory 
muscles  to  strengthen  them.  This  treatment  greatly  increases 
the  oxygen  capacity  of  the  lungs.  In  late  stages,  treatment  may 
or  may  not  relieve  all  the  sufferings  of  the  patient  and  does  not 
check  the  pn^p'ess  very  much;  but  in  early  stages,  skilled  static 
treatment  is  often  curative  and  always  creates  improvement. 

DI6BASE6   OF   THE    HEART  AND  BlX>OI>- VESSELS. 

86.  Churacteristlcs. — Organic  diseases  of  the  heart  can- 
not be  directly  treated  by  static  electricity.  It  bears  a  different 
relation  to  their  pathology  than  is  borne  by  digitalis,  aconite, 
nitroglycerin,  and  drugs  of  other  names  that  act  on  the  heart. 
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In  ite  phyeiologicai  action  it  treats  the  patient  by  r^ul&ting 
funclions  and  promoting  nutritional  energy.  Any  chronic 
disease  of  the  heart  must  therefore  be  treated  primarily  by 
drugs,  if  a  direct  action  on  the  lesion  ia  possible,  while  static 
electricity  may  be  i)reacribed  for  symptomatic  relief,  for  ita 
regulating  and  tonic  properties,  and  as  an  efficient  substitute 
fur  variouB  extra-drug  measures  that  are  commonly  advised. 
The  prognosis  is  aflect«d  by  the  nature  of  the  lesion,  but  the 
btate  of  the  patient  furnishes  the  indications  for  static  methods; 
hence,  to  repeat  here  the  pathology  of  chronic  endocarditis, 
myocarditis,  hypertrophy,  dilatation,  fatty  degeneration,  and  the 
eight  varieties  of  valvular  lesions  would  be  superfluoua  Posi- 
tive electrification  is  a  mild  heart-tonic  and  r^ulator,  and  is 
never  contraindicated.  Potential  alternation  is  a  more  ener- 
gizing tonic  and  regulator,  and  is  usually  well  tolerated.  If,  in 
a  rare  case,  it  dieturbs  the  patient,  it  can  be  stopped.  Sedative- 
tonic,  stimulating,  .ind  counter-irritant  sprays  on  the  spine  and 
over  the  region  of  the  heart,  according  as  they  are  indicated, 
are  nearly  always  tolerated  and  beneficial,  and  are  especially 
efficient  in  the  relief  of  pains,  distress  in  breathing,  palpitation, 
and  sense  of  weakness.  Muscle- contracting  sparks  to  the 
extn'mitiea  are  a  great  aid  in  advanced  valvular  lesions  when 
patients  arc  unable  to  take  sufficient  excercise;  and  they  are 
still  more  valuable  in  earlier  stages.  They  are  rarely  contra- 
indicated  when  employed  with  proper  skill.  Edema  of  the 
lower  oxtremitica  is  relieved  by  Leyden  jar  foot-baths,  and 
sparks  to  the  muscles  of  the  legs. 


FUNCTIONAL    CABDIA.C    DISBASBS. 

87.  Palpitation,  pain,  irregularity,  and  syncojte  are  the 
chief  manifestations  of  functional  derangement  of  the  heart. 
The  treatment  of  any  one  or  all  of  them  by  static  electricity 
follows  the  same  BU|>erficial  indicatioTix,  and  calls  for  the  same 
uietbods  as  stated  under  organic  diseases.  It  is  impossible  to 
take  into  iiut^untwith  this  agent  the  refinements  of  textbook 
discriminations  on  the  indications  for  a  choice  out  of  a  hundred 
drugs.      Clinical    ex{)CTience    renders    it    unnecessary.      The 
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important  thing  to  remember  io  that,  in  functionnl  iliRorderH, 
static  electricity  io  employed  to  r^ulate  the  heart-action,  antl 
in  organic  lesions  to  also  regulate  the  heart  and  to  counteract 
the  effect  of  the  legion  on  the  patient.  The  diagnostic  name  of 
any  organic  cardiac  lesion  does  not  indicate  the  treatment,  but 
this  is  directed  to  counteract  the  pathological  results  of  the 
lesion,  according  to  their  manifestations. 

88.  Diseases  of  blood-vessels  chiefly  interest  the  student  of 
static  electricity  from  but  two  points  of  consideration:  (1 )  Will 
an  improvement  in  general  nutrition  benefit  the  patient? 
(2)  To  vhat  extent  is  the  arterial  disease  a  contraindication 
for  any  static  method  of  treatment?  Arteriosclerosis,  athero- 
matous degeneration,  endoarteritis,  calcareous  deposits,  and 
aneurisms  are  not  directly  the  subject  of  static  treatment.  It  is 
important,  however,  to  say  that  such  degrees  of  these  lesions 
as  may  be  met  in  ordinary  office- practice  in  patients  attending 
for  treatment  of  other  conditions  rarely  con t rain dicate  any 
measure  that  comes  within  the  scope  of  skilled  and  cautious 
electrotherapeutics.  The  patient  may  be  benefited  also  in 
general  nutrition,  and  thus  degenerative  changes  may  be  made 
to  prx^rees  more  slowly.  Study  the  general  tonic  and  nutri- 
tional methods  described  in  Teckniqtu  and  Phyg'iology  of  Static 
and  Other  High- Frequency  Currents. 


DISEASES    OF    THB    DIX>OD    AKD  BLOOD-MAKING 
ORGANS. 

89.  Anemia  and  chlorosis  are  the  only  two  states  for 
consideration  with  reference  to  static  electricity.  General 
nutritional  measures  (uniting  the  usual  drugs  with  blood- 
making  food)  and  static  electricity  complete  the  therapeutic 
chain.  Static  electricity  is  rarely  employed  tor  anemia  only. 
Its  range  of  action  is  much  wider,  and  anemia  per  se  would  not 
be  treated  in  the  best  manner  by  static  currt^nts  alone,  although 
in  clinical  experience  many  cases  of  markc^l  chlorosis  or  anemia 
make  rapid  recoveries  with  no  other  treatment.  In  private 
practice  the  rule  is  to  prescribe  iron,  arsenic,  etc.  at  the  same 


jcbyGoogIc 


50       THERAPEUTICS  OF  STATIC  ELECTRICITY.     §20 

time  that  electricity  ie  employed.  The  methods  are  general 
positive  electrification,  potential  alternation,  or  general  sparka 
to  the  muscular  system,  spine,  liver,  and  spleen. 


DISEASES  OF  THE  THYROID  GLAND. 

90.  Exophthalmic  goiter  is  perhaps  the  only  enlai^ement 
of  the  thyroid  gland  that  demands  consideration  with  reference 
to  static  electricity.  The  well-known  characteristics  are  the 
goitrous  enlargement  of  the  thyroid,  the  exnphthalmus,  rapid 
heart-action,  and  the  excessively  nervous  state.  The  direct 
treatment  of  the  condition  includes  rest,  sedation,  cardiac 
r^ulators,  and  the  galvanic  current.  Static  electricity  has  been 
employed  by  some  as  an  adjunct  to  galvanism,  for  its  sedative 
action  on  the  terrible  "nervousnesB, "  but  great  importance  has 
not  been  usually  attached  to  it.  Certain  facts,  however,  point 
theoretically  to  it«  being  a  much  more  rational  and  direct 
remedy  than  has  been  appreciated.  The  view  of  the  disease 
now  chiefly  accepted  as  best  explaining  the  nervous  symptoms 
ie  that  it  is  a  sympathetic  neurosis.  It  is  most  frequent  in 
neurotic  heredity  or  neurotic  states.  Worry,  grief,  mental  or 
physical  overtax,  mental  shock,  and  acute  exhausting  diseases 
are  ascribed  as  exciting  causes.  Hence,  the  predisposing  and 
exciting  causes  and  supposed  lesion  of  Graves's  disease  all 
point  to  the  physiological  actions  of  static  electricity.  It  must 
be  employed  by  general  and  local  methods  directed  to 
symptomatic  improvement.  Among  local  measures,  employ 
the  potential -alternation  current,  localized  on  the  enlai^ed 
gland;    also  use  a  sedative  spinal  spray. 


DISEASES  OF  THE  EYE  AND  EAR. 

91.  As  an  adjunct  to  local  measures  for  the  direct  treat- 
ment of  eye  and  ear  affections,  static  electricity  is  of  value  to 
the  patient  in  many  cases  associated  with  debilities  and 
functional  disturbances.  Mental  states  may  be  improved, 
headaches  relieved,  and  nutritional  vigor  stimulated,  in  ways 
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tliat  &re  usually  neglected  with  this  class  of  patients.  Tlie  state 
of  the  eyes  that  can  he  directly  benefited  by  static  electricity  is 
the  common  form  of  asthenopia  dependent  on  debility,  tem- 
porary illness,  anemia,  advancing  age,  or  overuse.  Carefully 
apply  a  warming  and  close  spray  (without  needle- sparks)  to  the 
frontal  re^on  around  the  eyes  until  a  slight  rubefacient  effect 
is  secured;  add  counter-irritant  spray  or  frictions  on  the 
cervical  spine.  The  pain  and  acute  congestion  caused  by  a 
draft  of  cold  air,  cinder  in  the  eye,  or  slight  injury  may  be  at 
once  relieved  by  a  sedative  spray  upon  the  closed  eye.  Avoid 
giving  a  careless  spark.  After  the  removal  of  small  foreign 
bodies,  the  irritation  of  the  conjunctiva  can  be  quickly  allayed  in 
the  same  manner.  Excessive  secretion  of  the  lachrymal  glands 
and  even  occlusion  of  the  lachrymal  duct  may  be  greatly 
improved  by  a  few  static  treatments.  Simple  ophthalmias  and 
conjunctivitis  may  be  improved  in  the  same  way.  The  effects 
of  the  application  are  very  satisfactory  to  the  patient,  if  proper 
skill  in  technique  is  employed.  Recent  experience  demonstrates 
that  static  electricity  has  a  wider  range  of  usefulness  on  the  eye 
than  was  supposed  possible  two  years  ago. 


DISGA6ES  OF  THE  DIGESTIVE  SYSTEM. 


XBRVOU9    DYSPEPSIA. 

92,  Nervous  dyspepsia  is  the  gastric  expression  of  neur- 
asthenia, as  is  also  atonic  dyspepsia.  Both  of  these  conditions 
require  reestabliehment  of  muscular  and  nerve  tone.  The 
usual  dietetic  advice  and  medication  may  be  practically  supple- 
mented by  the  general  static  treatment  of  neurasthenia,  with 
the  addition  of  a  stimulating  spray  to  the  abdomen  and  spine. 
If  well  tolerated,  mild  sparks  gradually  increased  to  vigorous 
sparks  on  the  abdomen  may  follow  the  apray.  The  chronic 
sufferer  from  nervous  dyspepsia  can  be  made  very  grateful  to  a 
skilfully  handled  static  machine.  If  it  does  not  quickly  pro- 
duce benefit,  an  incomplete  diagnosis  is  probable. 
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OASTRALQIA. 

93.  Cause. — Gastraliria  has  no  discoverable  oi^nic 
lesion  as  a  cause.  It  may  be  due  to  more  than  one  caiis<', 
but  it  is  difficult  to  sa;  what  cauaea  the  intermittent  paroxys- 
mal paina  Before  considering  treatment,  the  diagnosis  should 
be  carefully  made. 

94.  ProgmoslB. — Attacks  may  be  moderated,  lessened  in 
frequency,  or  may  cease  altogether  under  medical  treatment;  or 
in  some  cases  the  attacks  may  recur  throughout  life.  Some 
authors  state  that  the  severest  attacks  of  gastralgia  can  only  be 
relieved  by  morphin,  and  the  facility  with  which  it  may  be 
used  is  very  great;  but  not  only  may  ordinary  attacks 
be  relieved  at  the  time  by  static  electricity,  hut  curative  effects 
rapidly  result  from  frequent  and  energetic  treatment.  Static 
electricity  can  make  the  prognosis  good  as  to  a  cure;  or  if  the 
pains  recur  after  a  long  period,  a  little  more  treatment  again 
gives  an  interval  of  immunity.  Not  only  do  the  pains  cease, 
but  the  patient  ceases  to  worry  for  fear  they  will  return.  The 
danger  of  contracting  the  morphin-habit  is  removed.  The 
general  health  of  the  patient  gains  material  benefit.  If  these 
results  are  not  obtained  after  reasonable  and  proper  treatment, 
an  error  of  diagnosis  may  be  suspected. 

TKBATHBNT. 

95.  Treatment  by  static  electricity  consists  tn  anodyne 
and  counter-irritant  sprays  over  seat  of  pain  and  spinal  centers, 
and  counter-irritation  by  frictional  sparks,  followed  later  by 
long  sparks,  over  the  abdomen  and  spine.  Also  consult  gen- 
eral indications  for  potential  alternation  or  other  constitutional 
measures.  The  patient  should  be  treated  daily  at  first,  and 
regularly  until  dread  of  recurring  attack  ceases,  when  it  may 
be  occasionally  repeated  about  the  time  attacks  would  be  due. 

ANORRXIA    NSBVOSA. 

96.  Characteristics. — Anorexia  nerrosa  is  a  condiUon 
described  in  works  on  "Practice,"  in  which  "absolute  loss  of 
appetite ' '  is  the  basic  symptom.     The  results  are  great  debility, 
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ehortoess  of  breath,  vertigo,  headache,  constipation,  and  ema- 
ciation in  proportion  to  the  deprivation  of  nourlBbment,  and  in 
women  amenorrhea.  

TBEA.THENT. 

97.  As  the  usual  bitter  tonics  eometimes  fail  to  restore 
appetite  in  true  coses  of  thiB  state,  and  as  the  forced  feeding  by 
tube  or  rectal  enemata  is  a  reluctant  resort,  the  simplest  and  best 
remedy  is  static  electricity  applied  so  as  to  improve  both  the 
nerve-centers  and  the  peripheral  apparatus.  Simple  potential 
alternation  is  a  suitable  basis  of  treatment,  followed  by  judi- 
cious stimulation  in  the  form  of  spray  to  the  spine  and  r^on 
of  the  solar  plexus.  After  a  few  stances,  mild  sparks  supple- 
ment the  spray  and  increase  the  benefit. 

OHOLBBA    INFANTUM. 

98.  When  convaleacence  does  not  progress  under  the  usual 
management,  and  it  is  important  to  rally  the  functional  forces  out 
of  their  extreme  prostration  so  that  they  will  respond  to  reme- 
dies and  retain  nourishment,  it  is  well  worth  a  trial  to  put  the 
child  in  the  arms  of  its  mother  or  nurse  on  the  static  platform, 
and  subject  it  to  the  tonic  action  of  positive  electrification  for 
20  minutes  and  repeat  every  tew  hours  until  the  child  is  out  of 
danger.  It  can  do  no  harm,  and  the  proposition  is  physiologi- 
cally sound.     It«  value  has  been  demonstrated  in  practice. 

CHOLBOA.    MOBBUS. 

99.  The  acute  prostration  of  cholera  morbua  (in  severe 
cases)  may  be  succeeded  by  a  slow  convalescence  under  common 
medical  management  or  neglect  on  the  part  of  the  patient.  To 
obtain  a  short,  quick,  full  measure  of  recovery,  no  other  treat- 
ment is  needed  during  the  convalescence  than  judicious  diet 
and  static  electricity.  The  latter  should  be  employed  daily  for 
a  week  or  10  days.  The  general  tonic  methods  of  positive 
electrification  and  potential  alternation  are  indicated,  together 
with  local  tonic  methods  of  iinld  sparks  to  the  spine,  abdomen, 
and  muscles  of  the  extremities.     The  physician  that  has  once 
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witnessed  the  efFecIs  of  proper  static  treatment  in  severe  cases 
will  hardly  again  omit  it  from  his  armamentarium. 

CONSTIPATION. 

100.  The  entire  subject  of  constipation,  etiology,  and 
treatment  is  too  vast  for  dlBCUssion  in  ChiB  Section,  which  is 
restricted  to  teaching  the  therapeutics  of  static  electricity.  It 
may  be  briefly  stated  that  in  cases  due  to  deficient  secretion,  inert 
peristalsis,  muscular  atony,  or  neurasthenic  debility,  one  of  the 
simplest  and  most  curative,  but  not  the  most  pleasant,  re^nedies 
conBista  of  sparks  over  the  abdomen,  Bpleen,  liver,  and  spine, 
with  particular  attention  to  the  region  of  the  solar  plexus  and 
the  lumbar  centers.  Careful  teaching  in  the  technique  of  dose- 
regulation  and  the  handling  of  the  spark-electrode  will  avoid 
most  of  the  annoyance  to  patients. 

NERVOUS    AFFECTIONS    OP    TUB    BOWBI4. 

101.  Characteristics.  —  Nervous  affections  of  the 
bovrels  take  the  form  of  an  increase  or  diminution  of  the  func- 
tions of  motor,  sensory,  or  secretory  nerves,  and  the  manifesta- 
tions described  are  ( 1 )  nervous  derangements  of  motion,  causing 
constipation,  colic,  or  diarrhea;  (2)  nervous  derangements  of 
sensibility,  causing  enteralgia,  rectal  neuralgia,  or  anesthesia; 
(3)  secretion  neurosee. 

TBBATMENT. 

102.  To  the  usual  medical  recommendations  of  carmina- 
tives, anodynes,  laxatives,  and  sedatives  are  added  counter- 
irritation  to  the  abdomen  by  mustard  or  turpentine,  stupe,  and 
massage.  These,  as  well  as  the  nervous  origin  of  the  symptoms, 
indicate  the  superiority  of  an  agent  that  can  be  made  a  nerve- 
sedative,  tonic,  stimulant,  counter-irritant,  or  muscle- con  tractor, 
as  the  physician  desires,  without  removing  any  of  the  clothing 
or  troubling  the  patient  with  mustard,  turpentine,  or  massage. 
Apply  positive  or  negative  spray,  frictions  or  sparks  over  the 
abdomen  and  to  the  entire  spine,  regulating  the  dosage  and 
therapeutic  action  to  meet  the  indications.  It  does  not  interfen 
with  other  measures,  but  often  renders  them  unnecessary. 
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DI81SASISS  OF  THE  LITER. 

103.  The  direct  relation  of  static  electricity  to  diseases  of 
the  liver  is  a  very  slight  one.  It  can  be  made  to  influence  the 
hepatic  circulation,  can  probably  stimulate  functional  activity, 
can  allay  ordinary  distress  or  pain  referred  to  the  region  of  the 
liver,  can  lessen  the  tendency  to  gall-stones,  and  in  these  and 
other  ways  o^n  supplement  other  medical  treatment  and  often 
make  it  more  efficient.  The  direct  applications  of  the  static 
current  to  the  region  of  the  liver  and  gall-bladder  may  be  either 
spray,  frictions,  or  sparks.  The  therapeutic  actions  may  be 
sedative,  anodyne,  stimulating,  or  counter-irritant,  as  the  indi- 
cations of  the  case  require.  In  grave  oi^anic  changes  of  the 
liver,  this  agent  is,  of  course,  inadequate;  and  in  functional 
derangemwts  of  the  liver,  electricity  is  less  important  than 
in  derangements  of  the  nervous,  circulatory,  and  muscular 
symptoms.  The  physician  should  study  the  limitations  of 
static  electricity,  and  prescribe  remedies  to  complete  the  needs 
of  the  case,  or  disappointments  will  occur  that  could  be 
easily  avoided. 

I>ISEA8E8  OF  THE  NERVOUS  8T8TEM. 

104.  Value  ofEleotrlelty  In  Nervoas  Diseases. — The 

physiological  action  of  static  electricity  on  nerve-  and  muscle- 
tissue  differs  so  materially  from  that  of  galvanic  currents 
that  its  uses  in  nervous  diseases  rest  on  a  different  basis.  As  a 
muscle-contractor,  the  static  current  is  less  efficient  than  the 
galvanic  in  certain  nerve-degenerations,  and  more  efficient  when 
the  faradic  reaction  is  maintained.  As  a  rapid,  general  counter- 
irritant,  it  is  more  useful  than  other  currents,  while  its  other 
properties  are  often  of  peculiar  value  because  the  patient  need 
not  undress.  In  office- practice,  nervous  diseases  may  be 
divided  into  two  classes;  viz.,  (1)  those  that  can  be  indirectly 
benefited  by  static  electricity  by  treating  the  patient,  and 
(2)  those  that  have  special  indications  for  direct  treatment 
within  the  scope  of  action  of  static  currents.  Another  classifi- 
cation is  (1)  organic,  (2)  functional;  but  the  situation  of  the 
lesion  and  the  circumstances  of  the  patient  also  influence  the 
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eelectioD  of  static  electricity  and  the  method  of  its  employment. 
It  is  an  agent  to  be  used  with  flkill  and  discretion  rather  than  by 
hard-and-fast  rules.  Students  should  remember  this,  and  etudy 
to  perfect  themselves  in  technique,  as  taught  in  the  Technique 
and  Physiotogy  of  Staiic  and  Other  High-Freipiency  Currents. 

Diseases  of  the  nervous  system  in  which  static  electricity  will 
usually  aSord  only  symptomatic  palliation  or  indirect  benefit 
to  the  patient  will  first  be  considered. 

BPIIAPSY. 

105.  Cansefl. — Epilepsy  is  a  chronic  functional  disease 
without  ascertained  pathology.  It  is  characteri7.ed  by  periodical 
seizures  of  loss  of  consciousness  or  convulsions  of  different 
degrees  of  severity  that  are  grouped  into  minor  and  major 
attacks:  petit  mrd  and  grand  mal.  Heredity,  parental  insanity, 
alcoholism,  intermarriage  of  neurotics,  syphilis,  extreme 
emotional  disturbances,  and  obscure  causes  figure  in  the 
etiology.  From  ten  to  twenty  years  of  age  is  the  impressionable 
period.  An  epileptic  attack  coming  on  for  the  first  time  between 
the  twenty-fifth  and  fiftieth  year  is  due  to  syphilis,  and  should 
be  BO  treated.  A  form  of  partial  epilepsy  affecting  a  single 
group  of  muscles  or  a  limb  is  called  Jachaoninn  qnUpay.  In 
idiopathic  cases  there  is  found  a  degeneration  of  the  cortical 
nerve-ceils  and  a  proliferation  and  increase  in  the  neuroglia 
tissue  in  special  areas  of  the  cort«x. 

TRBATMBHT. 

106.  In  every  case  of  epilepsy  a  diligent  search  should  be 
made  for  some  exciting  cause — for  some  pathological  condition 
that  may  underlie  the  disease.  The  removal  of  this  condition 
may  cure  the  epilepsy.  The  direct  trentmsnt  ot  epilepsy  is 
mainly  medical  and  hygenic.  Static  electricity  is  a  useful 
adjunct  with  which  to  combat  drug  depresaions  or  relieve  local 
symptoms,  and  in  a  few  recorded  cases  hoe  apparently  abated 
the  attacks.  It  should  be  employed  by  sedative- tonic  methods, 
of  which  potential  alternation,  positive  spinal,  and  head-breeze 
are  of  demonstrated  value. 
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PABAXYSIS  AGITAirS. 

107.  Paralysis  agltans,  or  sb&king  paley,  is  a  chronic 
nervous  disease  marked  by  a  characteristic  tremor.  There  may 
be  also  muscular  rigidity  and  weakoess,  and  symptoms  of 
neurasthenia.  It  rarely  occurs  in  early  life,  and  the  causes  are 
obscure.  The  direct  drug  and  hygienic  measures  embrace 
mostly  sedatives,  tonics,  and  narcotics.  The  mind  is  often  in 
an  emotional  state,  the  patient  crying  easily,  or  being  depressed, 
or  partly  hysterical.  Some  have  severe  headaches.  For  the 
emotional  state,  headaches,  depressed  nutrition,  muscular 
debility,  insomnia,  etc.,  static  electricity  possesees  approved 
value.  Besides  potential  alternation  as  a  general  tonic,  the 
sedative  head-breeze,  spinal  sedation,  and  counter-irritation, 
and  occasional  general  tonic  sparks  confer  decided  benefit. 
It  is  not  customary  to  promise  relief  from  the  tremor,  though 
improvement  may  be  obtained. 


SPASMODIC    WRTSBCK, 

108.  Spasmodic  Mvryneclc  is  a  nervous  disease  distin- 
guished by  spasms  of  the  muscles  supplied  by  the  spinal 
accessory  or  upper  cervical  nerves.  A  curve  is  rare.  The 
disease  is  chronic  but  not  progressive.  Drugs,  mechanical 
devices,  surgery,  and  many  suggestions  contained  in  textbooks 
may  be  studied  for  some  means  to  retit  the  patient  and  relieve 
or  reduce  the  fatiguing  tension  upon  the  system.  Static  elec- 
tricity, by  means  of  spinal  and  local  counter- irritations,  followed 
by  a  sedative  spray  and  head-breeze,  produces  grateful  resttul- 
ness  and  secondary  benefits  of  a  tonic  nature.  The  abuse  of 
the  patient  by  sparks  on  the  affected  muscles  should  be  avoided. 


SPINAL  SCLEKOTIC    DEGEiTBRATlOKS. 

109.  Chronic  myelitis  and  sclerosis  following  injury  to  the 
spinal  chord,  and  multiple,  lateral,  and  posterior  sclerosis  and 
progressive  muscular  atrophy  are  the  familiar  lesions  in  this 
class.  As  static  electricity  will  not  cure  any  of  them,  its 
value  may  be  underrated,  but  at  some  stage  of  the  disease  the 
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patient  cannot  be  regarded  aa  having  received  the  best  aid  of 
scientific  medicine  unless  static  electricity  enters  into  his 
therapeutics.  

CHRONIC    MTBUTIS. 

1 10.  Chronic  myelitis,  as  it  follows  acute  inflammation, 
injury,  or  softening  of  the  spinal  cord,  is  usually  a  mixed  process 
containing  elements  of  reparation  and  destruction  as  well  as  of 
inflammation.  It  may  be  primary  or  secondary,  or  may  be 
due  to  compression.  Exposure,  syphilis,  mineral  poisons, 
infectious  fevers,  and  traumatism  are  the  chief  causes.  After 
a  long  period  of  slow  degeneration  and  partial  improvement, 
the  disease  progresses,  paraplegia  becomes  complete,  the  legs 
atrophy  and  contract,  and  renal  and  other  complications  become 
a  menace  to  life.  Many  times,  during  the  slow  course  of  this 
disease,  the  patient  may  derive  local  or  constitutional  benefits 
from  static  electricity.  Methods  may  be  directed  to  the  symp- 
tomatic indications,  and  here  again  the  study  of  the  principles 
on  which  the  drug  therapeutics  are  selected  will  aid  the  proper 
selection  of  electrotherapeutics. 

MULTIPIX    8CL.EIU>8I8. 

111.  Nature. — Multiple  sclerosis,  the  development  of 
sclerotic  patches  in  different  parts  of  the  brain  and  cord,  is  a 
chronic  and  progressive  disease,  producing  paralysis,  tremor,  dis- 
turbances of  speech,  and  various  cerebral  and  spinal  symptoms 
depending  on  the  seat  of  the  lesion  from  time  to  time.  The 
paralysis  is  often  paraplegia.  Traumatism  and  infection  are 
the  chief  causes,  and  it  occurs  in  the  first  half  of  life.  It  is 
not  BO  severe  or  fatally  progressive  as  some  of  the  other  cord- 
diseases,  and  a  remission  or  improvement  may  be  hoped  for 
under  combined  treatment. 

TREATMENT. 

112.  Study  all  measures  employed  in  chronic  diseases  of 
the  nervous  system.  lodid  of  potassium,  arsenic,  quinin, 
hygienic  measures,    hydropathy,   and   a  regular,   quiet   mode 
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of  life,  and  the  use  of  tonics  are  among  the  therapeutics 
recommended,  as  also  is  electricity.  All  these  indicate  the 
probable  usefulness  of  so  tonic  sedative  and  strengthening  a 
remed;  as  the  static  current.  In  addition  to  general  tonic 
electrification,  select  local  methods  according  to  symptoms 
needing  relief.  

BFINAI.    SCL^ROSia. 

1 13.     Kinds. — The  treatment  of  lateral  spinal  solerosls, 

or  spastic  spinal  paralysis,  involves  mechanics  and  attention  to 
nutrition.  As  an  aid  to  the  usual  measures  of  maintaining 
nutrition  during  orthopedic  practice,  the  decided  action  of 
static  electricity  and  the  facility  with  which  it  may  he 
employed,  despite  clothing,  braces,  and  other  appliances, 
merits  the  study  of  the  physician.  Some  observers  have 
reported  a  type  called  the  "comfctned  scleroei^  of  pernicious 
anemia  and  cachectic  states. ' '  The  method  of  treatment  advised 
strongly  points  to  the  use  of  static  electricity  as  an  auxiliary 
measure.  The  progressive  degeneration  is  associated  with  very 
profound  anemia,  general  muscular  emaciation,  and  diarrhea, 
ending  in  a  paraplegia.  Quinin,  arsenic,  iron,  bone-marrow, 
suprarenal-capsule  extract,  nourishing  food,  and  stimulating 
air  are  recommended.  All  of  these  tonics  can  he  reenforced  by 
the  tonic  and  nutritional  actions  of  static  electricity. 

PotUrwr  »pinai  sclenms  is  also  called  tid>es  dm-salU  and  loco- 
motor ataxia.  It  calls  for  fuller  consideration  than  some  other 
spinal  diseases.  It  appears  rarely  in  early  life,  being  most 
common  between  the  ages  of  thirty  and  fifty.  Syphilis  has 
coexisted  in  a  large  percentage  of  cases,  but  the  causes  that  start 
into  action  the  spinal  degeneration  arc  both  various  and  difficult 
to  trace.  As  the  patient  passes  slowly  from  the  earlier  stages 
iutu  ataxia  and  paralysis,  it  is  the  chief  concern  of  the  physician 
to  take  the  patient  as  he  finds  him,  and  endeavor  to  promote 
comfort  and  arrest  the  rate  of  degeneration.  In  the  early 
Btage,  cases  of  apparent  cures  are  reported.  In  the  second 
stt^  the  patient  may  pass  many  years  with  the  aid  of  inter- 
mittent treatment.  After  that  the  measures  that  can  be 
employed  grow  limited  and  of  lesR  effect. 
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114.  Pathology. — The  parts  that  undergo  degenerative 
sclecoeiB  are  the  poeterior  spinal  ganglia,  posterior  roots,  and 
gradually,  and  to  a  lees  estent,  the  peripheral  nerves.  The 
nerve-tissue  of  the  white  substance  of  the  posterior  colomnfl 
disappears  and  gives  place  to  connective  and  neun^lia  tiasne 
through  which  a  few  nerve-fibere  may  still  be  traced.  Thra«  are 
also  slight  vascular  changes.  The  segments  first  affected  are 
those  of  the  upper  lumbar  and  lower  doisal  r^ons.  The 
changes  spread  upwards  and  laterally.  The  sacral  cord  is  bat 
little  involved.  Static  electricity  does  not,  however,  directly 
attack  and  alter  the  pathological  lesion,  and  its  main  utihty  is 
in  the  relief  of  symptoms  and  the  improvement  of  general 
nutrition.  When  aided  in  this  manner,  nature  may  hold  the 
degeneration  in  abeyance  for  a  long  time.  An  attempt  will  be 
made  in  the  next  paragraphs  to  indicate  the  symptomatic 
phases  of  locomotor  ataxia  in  which  static  electricity  is  likely 
to  be  of  valua 

TREATMENT. 

115.  The  drug  treatment  of  the  patient  should  begiven 
careful  consideration,  and  specific  medication  ordered  in  all 
cases  of  syphilitic  history.  Every  drug  recommended  by  some 
high  authorities  has  been  found  wanting  by  others,  and  many 
patients  decline  to  take  medicine  any  more.  The  Injurious 
effect  of  opium  for  the  pains  has  been  pointed  out  by  various 
writers.  Rest  is  urged  as  more  important  than  drugs,  but  rest 
cannot  always  be  commanded,  any  more  than  sleep  when  pain 

'  prevents.  The  galvanic  current  has  an  important  place  in  the 
treatment  of  locomotor  ataxia,  but  in  this  Section  the  static 
current  only  will  be  considered. 

For  the  symptom  of  pain,  static  electricity  is  far  more 
edicacious  in  many  cases  and  in  others  tar  less  injurious,  even 
though  it  partly  fails  to  give  relief,  than  the  anodyne  drugs 
prescribed.  Counter-irritant  spray  and  modified  sparks  on  the 
painful  points  and  spine  are  preferred  methods.  For  the 
symptom  of  insomnia,  the  general  application  of  the  static 
seance  i.s  usually  beneficial.  If  it  is  a  special  feature  of  the  case, 
apply  .1  sedative  breeze  to  the  head.     For  the  neuralgias  of  the 
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rectum  and  bladder,  apply  both  sparks  and  a  hot,  counter- 
irritant  spray. 

For  the  constipation  or  diarrhea,  whichever  may  exist, 
apply  positive  sparks  over  the  region  of  the  abdomen  and 
lumbar  spine.     These  net  as  a  regulator  of  normal  function. 

For  the  numbness,  impaired  sensation,  and  sense  of  weight 
in  the  lower  limbs,  there  is  no  remedy  like  powerful  static 
sparks.  They  feel  good.  They  do  good,  so  far  as  any 
remedy  applied  at  the  periphery  can  do  good,  in  the  case  of  a 
central  lesion.  A  fusillade  of  sparks  6  inches  long,  from  which 
a  healthy  person  would  retreat  as  from  the  stabs  of  a  knife,  may 
be  applied  persistently  to  the  sole  of  the  foot  in  this  stage  of 
ataxia,  and  the  patient  will  welcome  the  gentle  and  exquisite 
sensation,  and  will  say  that  it  warms  and  lightens  his  legs 
better  than  anything  else  he  ever  had  done.  These  sparks  do 
mnch  to  tone  up  the  muscular  weakness  of  any  part  of  the 
body.  They  temporarily  remove  the  sense  of  weariness  and 
weight  in  the  limbs,  and  they  rapidly  do  much  that  is  expected 
from  the  common  advice  to  spend  "sixteen  weeks  in  bed."  As 
a  general  nutritional  tonic,  potential  alternation  is  a  useful 
method.  Leyden  jar  foot-baths  sometimes  improve  the  gait 
and  are  a  useful  variation  of  method.  While  the  practical 
physician  need  not  talk  of  curing  his  cases  of  locomotor  atasin, 
yet  the  prospects  of  checking  the  rate  of  progress  and  immensely 
increasing  the  comfort  and  possibilities  of  life  for  the  patient  are 
suHiciently  good  to  justify  the  regular  and  persistent  use  of 
static  electricity.  

PBOGRESSIVE   HUSCULATt   ATROPHT, 

116.  Canae  and  Nature. — Progressive  muscular 
atrophy  is  a  slow  and  gradual  wasting  of  the  muscles  of  the 
extremities  and  trunk,  succeeded  by  paralysis.  Atrophy  of  the 
cells  of  the  anterior  comua  of  the  spinal  cord  is  the  chief  Anatom- 
ical lesion  of  this  disease,  along  with  which  are  consecutive  degen- 
erative changes  in  the  lateral  columns,  anterior  roots,  peripheral 
nerves,  and  muscles.  The  process  extends  down  and  up.  The 
parts  of  the  cord  invaded  are  the  lower  cervical  and  upper 
dorsal,  with  later  extension  to  the  lumbar  and  sacral  cord.     As 
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the  texture  of  the  muscles  affected  changes  from  f]l>er  into  fatty, 
granular  matter,  the  growing  feebleness  or  lose  of  contractility 
of  the  muscle  la  the  consequence  of  the  atrophy  rather  than  the 
paralysis  of  motor-nerve  action.  The  atrophy  is  observed  first 
in  the  upper  limbs  in  a  typical  ca^e.  The  ball  of  the  thumb 
wastes,  the  interossei  follow,  and  the  hand  becomes  partly 
clawed.  Once  the  limit  of  the  hand  and  forearm  ie  passed,  the 
muscles  of  the  arm  and  trunk  waste  irr^pjlarly  and  partially. 
Changes  of  form  and  attitude,  and  locomotor  and  functional 
difficulties  develop  from  the  gradual  extension  of  the  atrophy. 
The  diaphragm  and  respiratory  muscles  are  usually  the  last  to 
be  affected. 

TREATMENT. 

117.  The  essentials  of  treatment  are  rest,  electricity, 
strychnin,  powerful  tonics,  and  overfeeding,  quiet,  and  freeh  air. 
Massage  is  useless.  Medication  ie  of  little  avail.  The  chief 
practical  remedy  is  electricity.  It  is  very  nearly  the  only  defi- 
nite tlierapeutic  agent  in  these  cases.  Static  sparks  have  long 
been  the  sum  of  knowledge  possessed  about  static  electricity  by 
many  that  employ  it,  and  sparks  are  not  the  way  to  treat  this 
disease.  Sparks  and  stimulating  frictions  may  be  applied  to  the 
spine  and  to  muscles  not  yet  wasted  by  textural  change,  but  the 
impaired  muscles  are  preferably  treated  by  the  Leyden  jar  cur- 
rent or  local  potential  alternation. 

The  rapidly  interrupted  nutritional  current  from  small  Ley- 
den jars  may  be  applied  to  the  arm-,  trunk-,  or  leg-muscles  by 
the  same  method  as  local  faradization.  In  the  treatment  of 
the  leg  or  the  arm,  the  Leyden  jar  bath  is  perhaps  preferable. 
With  frequent,  persistent,  and  skilful  treatment,  the  prospect 
of  abating  the  disease  for  years  is  sufficiently  good  to  urge  the 
physician  to  give  this  current  a  thorough  trial. 

APOMjBXY. 

lis.  Causes. — With  the  immediate  lesions  of  the  apo- 
plexies static  electricity  ha!i  little  to  do,  and  as  ordinarily 
employed  it  has  but  a  poor  record  in  the  treatment  of  the  late 
secondary  conditions.     The  prognosis  in  the  cases  may  be  much 
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modified,  however,  and  the  general  state  of  the  patient  improved 
by  competent  methods  of  employing  static  currentB,  and  not 
merely  sparks.  Rupture  of  the  blood-vessels  supplying  the  ba^al 
ganglia,  internal  capsule,  and.  white  matter  is  the  most  common 
form  of  cerebral  hemorrhage  causing  apoplexy;  embolism  or 
thromboeis  plug  the  blood-vessel  instead  ni  rupturing  it,  but 
the  results  eventuate  in  symptoms  like  those  of  hemorrhage. 
Repetition  of  etiology,  diagnosis,  primary  symptoms,  and 
treatment  of  tfie  acute  attack  belong  to  other  wofks  on 
"Practice,"  as  the  consideration  of  static  electricity  in  these 
cases  only  begins  when  the  chronic  state  is  established  and  the 
patient  is  able  to  come  to  the  physician's  oflBce.  Its  function 
then  is  to  combat  the  trophic  .changes,  motor  paralysis,  pains, 
etc  of  the  affected  parts,  and  to  sustain  general  and  local 
nutrition.  If  the  central  lesion  has  reached  a  stationary  point, 
the  tarn  is  then  to  improve  the  hemiplt^ia  as  much  as  possible. 


TREATMENT. 

119.  The  medical  management  of  thechronic  degeneration 
or  convalescence  from  apoplexy  enjoins  usually  a  quiet  lite, 
an  equable  climate,  courses  of  kali  iodid,  tonics,  laxatives  it 
needed,  strychnin  in  small  doses,  active  kidneys,  and  lower 
arterial  tension.  Other  measures  are  lukewarm  bathe,  mas- 
sage, and  galvanic  and  faradic  currents  to  the  affected  limbs. 
When  the  muscles  are  atrophied  and  cold,  the  most  nutritional 
method  of  employing  static  electricity  locally  on  an  arm  or  1^ 
is  by  means  of  the  rapidly  interrupted  Leyden  jar  bath,  using 
always  the  smallest  jars,  in  10-minute  stances  three  or  four 
times  a  week.  Sparks  have  minor  uses  on  the  better-nourished 
muscles  only,  and  as  a  rule  hurt  and  torment  those  patients, 
who  are  often  oversusceptible  to  pain.  When  coldness  is 
corrected  and  muscle-contracting  methods  are  indicated,  the 
Leyden  jar  current  may  be  used  with  slow  contractions  by  the 
usual  faradic  metho<l.  For  the  general  state  of  debility  and 
lack  of  nerve-tone,  there  is  practically  no  equal  to  potential 
alternation,  lo  which  a  spinal  and  head-breeze  may  be  added 
when  desired.     It  can  also  bo  used  locally  on  the  muscles. 
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Tliese  practical  measures  alone  do  away  with  much  that  is 
usually  recommended.  Electricity  will  do  more  for  these  cases 
directly  than  most  physicians  think. 


AtlTEEUOR    POLIOMTEUns. 

120.  Natare. — Anterior  poUomyelltla  is  the  disease 
of  the  spinal  cord  that  produces  the  acute  motor  paralysis  with 
atrophy  now  commonly  designated  aa  spinal  paralysis  of 
children,  although  it  occurs  (though  rarely)  in  adults.  As 
static  electricity  has  nothing  to  do  with  the  acute  spinal  lesion, 
our  consideration  of  the  subject  properly  begins  with  the  treat- 
ment of  the  paralysis.  In  the  cord  an  acute  exudative  inflam- 
mation has  taken  place,  without  suppuration.  The  prognosis 
under  the  best  treatment  depends  on  the  ext«nt  to  which  cell- 
groups  are  destroyed  and  connective  tissue  (sclerosis)  takes 
their  place.  To  a  great  extent  the  degree  of  atrophy  and  loss 
of  faradic  and  galvanic  excitability  measure  the  prc^nosis, 
tc^ether  with  the  lapse  of  time  since  the  attack.  The  usual 
course  of  the  disease  is  represented  by  a  period  of  a  few  weeks 
during  which  the  paralysis  remains  stationary  after  its  sudden 
invasion  and  maximum  height;  then  a  period  of  gradual 
improvement  for  a  few  months  or  a  year;  and  after  that  the 
permanent  chronic  state,  unless  treatment  improves  it.  The 
legs  (one  or  both)  are  most  often  left  paralyzed.  The  muscles 
are  soft,  dabby,  cold,  with  minus  but  sensitive  reflexes,  and  the 
skin  shows  trophic  changes,  being  (especially  in  winter)  red- 
dish, dark,  and  mottled.  The  long  bones  may  suffer  arrest  of 
growth.  The  foot- deformities  depend  on  the  muscles  most 
paralyzed,  and  may  be  talipes  equinus,  valgus,  or  varus.  The 
anterior  tibial,  peroniie,  deltoid,  and  shoulder  muscles  are 
most  often  affected. 

121.  Prosnosls. — This  disease  does  not  aSect  life,  and  is 
not  progressive;  most  cases  to  some  extent  spontaneously 
improve,  and  can  be  greatly  improved  by  persistent  treatment; 
hut  few  entirely  recover  when  marked  loss  of  galvanic  reaction 
occurs.  Ortlioi)tdic  surgeons  retain  the  care  of  these  patient« 
year  after   year  in  severe   cases,  often  during  the  remaining 
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growing  period  of  the  child,  and  it  is  htil  fair  to  fuiy  that  even 
after  6  or  8  years  of  almost  no  improvement  under  faithful  hut 
inadequate  treatment,  the  case  is  not  hopeless,  and  properly 
skilled  "electrotherapeutics  may  still  do  much.  The  general 
health  of  the  child  may  he  either  good  or  made  bo  under 
ordinary  medical  prescribing;  hut  for  chronic  infantile  paral- 
ysis, nothing  is  expected  locally  from  drugs. 

TREATMENT. 

122.  Neurolt^istfi  teach  that  electricity  is  the  most  impor- 
tant therapeutic  measure  to  be  employed,  hut  their  textbooks 
scarcely  teach  honr  to  nse  it  adequately.  The  following  extract 
is  representative  of  an  otherwise  excellent  authority: 

"At  the  end  of  2  weeks  (aft«r  the  outset),  electrical  applica- 
tions may  be  very  cautiously  made  to  the  limbs  three  times  a 
week,  if  there  is  no  tenderness  or  fever.  Aftx?r  4  weeks,  electri- 
cal treatment  should  be  given  daily  for  a  month,  each  limb 
being  treated  for  only  2  or  3  minutes.  After  a  rest  of  a  fort- 
night another  4  weeks'  treatment  may  be  given.  Treatment 
should  thus  be  applied  intermittently  until  the  end  of  a  year. 
After  this  it  can  be  continued  or  stopped  acconling  to  the  con- 
dition of  the  patient.  In  old  cases,  daily  treatment  for  1  or 
2  years  will  sometimes  produce  valuable  results.  That  form  of 
electricity  which  causes  muscular  contractions  most  easily 
should  he  employed,  and  this  is  usually  the  galvanic  current." 

123<  These  teachings  fail  to  mention  static  electricity, 
which  supplements  the  currents  commonly  employed,  and  has 
three  important  functions  in  the  treatment  of  these  ctses. 

1.  Mild  static  sparks,  skilfully  managed  so  as  not  to  annoy 
these  little  patients,  support  the  tone  of  adjacent  muscles  and 
benefit  the  general  health  in  cachectic  states. 

2.  During  the  important  period  of  nerve-degcncration  and 
muscle- wasting,  the  Leyden  jar  bath  is  of  great  value  in  nourish- 
ing the  mnsclee  and  preventing  the  arrest  of  bone  growth. 

3.  After  the  cord-lesion  becomes  stationary,  and,  in  severe 
chronic  cases,  when  the  muscles  have  become  very  feeble,  or 
have  lost  galvanic  reaction,  tlie  Leyden  jar  bulh  is  the  best  basic 
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treatment  to  restore  warmth,  nutrition,  and. tonicity  to  the  limb, 
until  improvement  establishes  renewed  contractility.  These 
applications  should  be  made  three  or  four  times  a  week,  as 
r^ularly  as  circumstances  permit,  subject,  of  course,  to  the 
usual  interruptions  of  office -practice,  and  the  summer  vacations 
that  children  should  all  have. 

Accessory  home  measures  should  not  be  forgotten.  The 
most  important  are  passive  and  active  exercise  and.  warmth. 
Mild  cases  with  lees  atrophy,  and  that  have  early  treatment  and 
respond  well  to  the  faradic  current,  are  speedily  curable.  Old, 
neglected,  and  extreme  cases  tax  the  skill  of  the  physician  and 
the  patience  of  the  parents. 

INSANITT. 

124.  The  treatment  of  Insanity  by  static  electricity  can 
only  be  spoken  of  with  reserve.  As  an  adjimct  to  other 
measures  it  may,  in  a  limited  variety  of  cases,  form  a  valuable 
part  of  the  management  of  treatment.  The  chief  use  of  this 
agent  in  improving  the  prognosis  is  in  melancholias,  acute  and 
subacute  manias,  climacteric  insanity,  and  psychoses  secondary 
to  curable  constitutional  diseases.  In  these  and  even  graver 
cases,  it  may  also  palliate  other  symptoms  apart  from  direct 
consideration  of  the  mental  state.  Degenerative  insanities  with 
a  recognized  imfavonible  prognosis  offer  no  field  for  static 
electricity,  except  possibly  for  limited  indications. 

The  etiology,  pathology,  and  therapeutics  of  the  insanities 
belong  to  special  treatises  rather  than  to  a  general  discussion  of 
static  elecricity.  It  is  sufficient  to  remind  the  physician  that 
in  any  morbid  mental  state  in  which  there  is  any  hope  of  a 
favorable  prognosis,  the  patient  is  not  done  full  justice  unless 
static  electricity,  properly  and  regularly  employed,  is  added  to 
the  therapeutics.  The  technique  must  be  adapted  both  to  the 
indications  and  to  the  notions  of  the  patient.  Simple 
positive  electrification  has  an  acceptable  tonic  and  quietingr 
action  that  makes  it  useful,  and  a  case  of  violent  acute  mania 
has  been  known  to  sit  an  hour  on  the  static  platform  without 
restraint  during  a  first  treatment,  and  shortly  afterwards  sleep 
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3  hours.  Sedative  head-breeze,  sedative  or  counter-irritant 
sprays  od  the  spine,  and,  when  indicated  and  accepted  agree- 
ably, tonic  sparks,  have  all  heen  employed  in  reported  caaen. 
The  value  of  potential  alternation  as  a  general  alternative  and 
nutritional  tonic  should  not  be  forgotten. 

CUBABIiB    NEUROSES    DTBECTLY   AMENABLE    TO 
STATIC  ELECTRICITT. 


HTSTBBIA. 

1 25.  Causes. — Hysteria  is  a  chronic  functional  psychosis 
of  uuascertained  pathology,  and  is  characterized  by  a  morbid 
susceptibility  to  mental  emotions  without  will-power  sufiicient 
to  control  them.  It  also  involves  sympathetic  nervous  phe- 
nomena. There  is  frequently  a  relation  between  hysteria  and 
derangements  of  the  sexual  organs.  Violent  mental  phenom- 
ena arising  from  grief,  disappointment,  anger,  fright,  suspense, 
fear,  and  disease  are  etiological  factors.  A  neurotic  heredity  is 
commoD.  Many  excuses  and  explanations  have  been  advanced, 
but  definite  causes  for  hysteria  are  uncertain.  Hysteria  minor 
is  an  aggravated  neurasthenia  with  the  psychical  state  added. 
It  chiefly  belongs  to  childhood  and  early  womanhood. 
Hysteria  major  expresses  itself  in  the  anomalies  of  sensation, 
the  paralyses,  tremors,  contractures,  convulsive  phenomena, 
and  vagaries  of  mind  that  give  this  disease  its  unenviable  fame. 

TREATMBHT. 

126.  The  treatment  of  the  hysterical  temperament, 
exaggerated  nervousness,  and  hysteria  minor  requires  chiefly 
two  things:  the  removal  of  any  source  of  reflex  irritation,  if 
one  can  be  found,  and  skill  in  the  use  ot  static  electricity. 
Students  are  cautioned   against  the  common    idea    in    text- 

'  books  on  neurology,  that  sparks  are  the  alpha  and  otnega 
of  its  uses.  Minor  hysterical  manifestations  should  be  gently 
removed  and  the  functional  state  coaxed  back  to  normal  by 
sedative- tonic  methods  of  employing  the  spray,  by  mild 
counter-irritant  frictions  to  the  spine,  and  by  the  alterative- 
tonic  properties  of  potential  alternation.     The  spark  should  be 
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used  in  a  mild  form  oivly,  and  should  meet  Bome  epecial 
indication  during  the  courae  ot  treatment.  By  applying  a 
Rpark  to  the  local  seat  of  a  hyBterical  pain  or  disorder  of 
sensation,  a  reflex  stimulus  goes  back  to  the  cent«r,  and  should 
be  employed  when  it  is  found  to  be  good.. 

1 27.  In  the  treatment  of  true  hysteria  major,  the  physician 
should  study  the  management  of  the  patient  as  well  as  the 
theraj>eutics  of  the  case.  Hydropat)iy,  massage,  exercise,  and 
the  rest-cure  have  their  advocates.  Isolation  from  friends 
and  family  is  a  common  recommendation.  Time-tried  and 
approved  drugs  are  few,  and  their  power  for  definite  good  is 
often  limited.  Nerve- sedatives  are  the  basis  ot  drug  thera- 
peutics. Either  in  addition  to  any  of  these  measures,  or  alone 
and  without  them,  static  electricity  can  be  made  the  roost 
efficient  remedy.  It,  as  in  rare  cases,  a  central  lesion  exist*, 
the  prognosis  is  less  favorable  and  may  be  bad,  but  in  ordinary  ' 
hysteria  the  skilled  use  of  static  electricity  affords  a  good 
prognosis. 

The  tendency  to  cry  without  cause  is  removed  by  the 
sedative- tonic  head-breeze.  Neuralgic  crises  may  be  treated  by 
judicious  selection  of  the  spray  or  spark,  and  nausea  is  relieved 
by  a  warm  spray  over  the  solar  plexus.  The  hysterical  globus 
will  disappear  with  many  other  minor  symptoms  after  counter- 
irritant  frictions  on  the  spine,  or  a  tew  mild  sparks  may  be 
added  to  the  region  of  the  larynx.  Clavus  is  relieved  by  a 
n^ative  breeze.  Local  anet^thesias  respond  to  needle- sparks. 
For  visual  disturbances  apply  counter-irritant  frictions  on  the 
cervical  spine  and  ciliospinal  center.  The  paralyses  and  motor  . 
affections  of  hysteria  require  local  sparks  and  sparks  to  the 
spinal  centers.  Vasomotor  symptoms  require  no  special  atten- 
tion nor  do  many  of  the  fugitive  neuroses.  Treat  the  central 
nervous  systein  mainly.  Correct  anemia,  and  regulate  the  diet 
and  habits  as  far  as  possible.  The  benefits  of  static  treatment 
will  speedily  enlist  the  cooperation  of  the  patient  Seizures 
that  take  the  form  of  trance,  lethargy,  and  catalepsy  do  not 
require  consideration  here,  as  only  the  cases  that  come  to  the 
physician's  office  can  receive  static  treatment. 
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CHOREA. 

128.  Chorea  of  the  ordinary  commoQ  form  is  a  aubacute 
or  chronic  disease  with  one  distinguishing  manifestation — 
irr^ular  and  incoordinat«  movements.  It  is  said  to  form 
about  one-fifth  of  th&  nervous  diseases  of  children,  and  occurs 
in  varying  degrees  of  severity,  from  very  mild  cases  to  those 
that  (rarely)  terminate  fatally.  Chronic  chorea  in  adults  is 
much  less  frequent,  but  is  an  exceedingly  unfortunate  state. 
The  pathology  of  chorea  in  acute  cases  is  "an  intense  hyperemia, 
nilh  dilatation  of  vessels,  minute  hemorrfa^ee  and  spots  of 
softening,  the  seat  of  the  lesions  being  the  gray  matter  of  the 
cortex  and  its  meninges,  the  pyramidal  tract,  basal  ganglia,  and 
the  spinal  cord."  In  chronic  cases  the  vascular  irritation  is 
lees,  but  there  is  an  increase  of  connective  tissue,  and  the 
process  resembles  a  low  grade  of  inflammation.  This  irritative 
patholt^  and  its  seat  points  to  the  treatment  by  static 
electricity,  which  has  been  succeastutly  employed  in  many 
cases.  The  choreal  estreraities  or  muscles  are  not  treated, 
but  a  sedative  ant  icon  gesUve  spray  should  be  applied  to  the 
head  and  spine. 

129.  In  older  cases  counter-irritation  to  the  spine  is  bene- 
ficial. Anemia  and  malnutrition  underlie  most  cases,  and  this 
liict  is  a  special  indication  for  genera!  tonic  and  nutritional 
methods.  Of  these,  the  one  described  in  Technique  and  Pfiyai- 
otogy  of  ikatic  and  Other  High-fVeqiienq/  Currents  as  potential 
alternation  is  of  value,  and  is  agreeable  to  either  children  or 
adulta.     The  well-known  exciting  causes — fright,  injury,  mental 

-worry,  rheumatism,  reflex  irritations— also  indicate  the  useful- 
ness of  static  electricity,  as  will  l>e  better  appreciated  after  a 
study  of  its  physiological  action. 

The  usual  factors  in  treatment,  viz  ,  rest,  hygiene,  arsenic, 
hypophoephites,  nerve-sedatives,  etc.,  need  not  be  neglected, 
and  static  electricity  will  not  interfere  with  any  of  them.  It  is 
usually  important  to  regulate  the  bowels.  In  very  chronic 
chorea  in  adults,  palliation  is  often  all  that  can  be  accomplished, 
but  in  recent  cases  that  linger  under  the  utiual  medical  treat- 
ment, static  electricity  will  hasten  recovery. 
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SPINAI.    IRBTTATION. 

130.  Well-marked  cases  ol  spinal  irritation  were  foi^ 
nierly  referred  to  as  anemias  or  hyperemias,  but  do  description 
is  Deeded  here.  A  standard  authority  states,  "These  patients 
generally  get  well  in  from  1  to  3  yeat3,  but  occasionally  they 
BiDk  iDto  permanent  invalidism."  Apply  moderate  count«r- 
irritant  frictions  to  the  spine  for  2  or  3  minutes,  and  follow  with 
a  sedative-tonic  spray  to  the  spine  and  head.  Oases  are  relieved 
at  once,  and  often  require  but  one  or  two  treatments,  at  long 
intervals,  as  occasion  arises.  The  Leyden  jar  current  by  the 
labile- faradization  method  may  be  still  more  sedative,  but 
requires  disrobing.  Prompt  recovery  is  the  rule  in  cases  of 
spinal  irritation  properly  treated  with  electricity.  Local  symp- 
toms may  need  attention,  and  static  applicatiODS  caD  readily  be 
adapted  to  them.  Localized  potential  alterDatioD  upoD  aD 
affected  area  is  very  effective.  SpiDal  irritation  is  so  rapidly 
and  easily  corrected  by  the  simple  resources  of  electrotherar 
peutics  that  any  other  remedy  is  rarely  needed. 

NEURASTHENIA. 

131.  Introduction. — The  prevalence  of  neuraatlienla, 

the  frequency  with  which  it  is  passed  over  unrecognized,  the 
rich  harvest  it  offers  to  unprincipled  persons  that  trade  on  the 
ignorance,  weakness,  and  frailty  of  humanity,  make  it  incum- 
bent on  the  general  practitioner  to  inform  himself  on  every 
detail  of  its  pathogeny,  clinical  course,  and  therapy.  In  1879, 
Beard  gave  the  name  of  neurasthenia  to  a  diseased  conditiou 
that  had  been  previously  described  under  various  denomina- 
tions. Regarding  neurasthenia  in  its  entirety,  one  of  its  most 
striking  features  is  the  multiplicity  of  aspects  in  which  it 
exhibits  itself,  depending  on  individual  constitutions.  It  is 
thought  proper  to  state  here  that  a  good  many  nervous  dis- 
orders are  chronic  and  rt^sist  all  treatment,  and  that  unfortu- 
nately this  notion  prevails  in  regard  to  all  nervous  disorders. 
While  a  good  many  nervous  disorders  are  chronic  and  resist 
treatment,  the  larger  number  of  nen'ous  diseases  met  with  in 
private  and  hospital  practice  are  functional  in  their  nature,  and 


jcbyGoogIc 


§20      THERAPEUTICS  OF  STATIC  ELECTRICITY.      7! 

thesti  either  tend  toward  spontaneous  recovery  or  yield  to  appro- 
priate treatment.  Among  the  nervous  diseases  tending  to  spon- 
taneous recovery  or  yielding  to  appropriate  treatment  the 
following  may  be  cited:  neurasthenia,  paroxysmal  neuroses, 
hysterical  affections,  various  forms  of  neuritis,  and  neuralgia. 
Even  organic  diseases  of  the  nervous  system  are  not  so  fatal 
as  organic  diseases  of  the  heart,  liver,  kidneys,  and  lungs,  and 
are  frequently  more  amenable  to  palliative  treatment. 

132.  It  has  been  already  stated  that  one  of  the  most 
striking  features  of  neurasthenia  is  the  multiplicity  of  the 
aepecta  in  which  it  presents  itself.  Another  feature  equally 
striking,  though  of  a  negative  character,  is  the  abfience  of 
physical  signs.  The  symptoms  are,  tor  the  most  part,  sub- 
jective The  patient  recounts  his  feelings,  and  the  physician 
interprets  his  patient's  history  through  his  knowledge  of 
anatomy,  physiology,  pathology,  and  clinical  medicine.  Among 
the  striking  features  of  neurasthenia,  particularly  among  those 
generally  observed,  nervousness  holds  a  prominent  place. 
The  majority  of  neurasthenic  patients  on  their  first  visit  to 
a  physician  complain  of  feeling  nervous.  This  feeling  of 
nervousness  is  particularly  significant  of  neurasthenia  when  it 
occurs  in  a  strong-minded  man  that  has  previously  been  in 
good  health. 

133.  Types  of  Neurasthenia. — There  are  three  clinical 
types  of  neurasthenia — the  cerebral,  the  spiruit,  and  the  cerebro- 
SfAwil.  Pure  spinal  neurasthenia  without  cerebral  symptoms 
is  extremely  rare.  Symptoms  referable  to  the  spinal  cord  often 
predominate  in  the  history  of  neurasthenia,  but  they  are  accom- 
panied by  cerebral  symptoms  more  or  less  accentuated.  Whether 
neurasthenia  is  of  the  cerebral  type  or  of  the  spinal  type  or  of  the 
cerebrospinal  type,  it  is  always  accompanied  by  symptoms  pro- 
duced by  disturbance  of  the  vasomotor  and  sympathetic  systems. 

134.  Neurasthenia  is  usually  defined  as  a  neurosis  without 
an  organic  basis.  According  to  Savill,  neurasthenia  is  an 
irritable  weakness  of  the  entire  nervous  system,  characterized 
by  hypersensitivenefls  of    the '  tactile    sensibility   and   special 
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seiiBes.  Whpn  nt^urasthenia  is  of  tlip  cerebral  type,  it  is 
characterized  hy  tieadache,  inaptitude  for  mental  work,  dis- 
turbed sleep,  and  irritability  of  temper;  and  when  it  is  of  the 
spinal  type,  there  is  general  weakness,  restlessness,  nervousness, 
and  vague  pains.  The  symptoms  present  in  any  given  case 
will  depend  on  the  clinical  type  and  on  the  special  idiosyn- 
crasies of  the  patient. 

135.  Etiology. — The  etiolc^y  of  neurasthenia  depends 
more  on  the'individual  than  on  anytliing  else.  Neurasthenia 
is  most  common  between  the  ages  of  twenty  and  fifty,  and  is 
encountered  in  about  e<inal  frequency  in  men  and  women.  The 
part  played  by  heredity  in  the  etiology  ol  neurasthenia  is 
recognized  by  all.  It  manifests  itself  in  an  instability  of  the 
nervous  system,  and  a  liability  to  other  nervous  diseaaes. 
Indoor  life  is  a  very  important  predisposing  cause  of  neuras- 
thenia. Whether  the  work  of  the  individual  is  physical  or 
mental,  if  performed  indoors,  the  tendency  to  neurasthenia  ia 
liable  to  be  established.  Masturbation  is  another  predisposing 
cause  that  should  always  be  borne  in  mind;  in  fact,  when  no 
other  cause  can  be  ascertained,  masturbation,  alcoholism,  or  the 
morphin-hahit  should  be  suspected.  Among  the  exciting 
causes  of  neurasthenia,  overwork,  great  grief,  traumatism, 
asthenopia,  and  the  excessive  use  of  certain  drugs  may  be 
cited.  Any  of  these  causes  overtax  the  nervous  system  and 
produce  exhaustion. 

136.  By  disturbing  nutrition,  dyspepsia,  chronic  consti- 
pation,  and  malnutrition,  due  to  insutlicicnt  or  improper  food, 
become  exciting  causes  of  neurasthenia.  The  malnutrition 
may  be  due  to  exhausting  diseases,  influenza,  diphtheria, 
typhoid  fever,  phthisis,  or  constitutional  debility  from  any 
cause.  It  is  only  within  recent  years  that  tmumatisni  has  been 
recognized  as  an  exciting  cause  of  neurasthenia;  and  it  is  in 
this  relation  that  traumatism  has  within  recent  years  gained 
considerable  medicolegal  imjwrtance.  The  neurasthenic  symp- 
toms may  develop  immediately  after  the  injury,  or  it  may 
be  weeks  or  months  l>efore  Uieir  presence  is  made  known. 
The  type  of  neunistiieniu  following  injury  in  the  aged  is  aJwaya 
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extremely  grave.     It  is  not  the  traumatism  itself  that  produces 
this  neurasthenia,  but  the  shock  or  sudden  strain  of  nerve-cells. 

137.  Pathology. — The  pathology  of  neurasthenia  is 
baaed  entirely  on  analogy.  There  is  no  recorded  case  of  death 
from  neurasthenia  attended  with  an  autopsy.  Neurasthenia 
has  been  deiSned  as  a  disease  of  the  railroad,  telegraph,  and 
telephone  life  of  our  modern  civilization.  The  recent  investi- 
gations of  Hodge,  denionatrating  changes  in  the  nerve-cells 
during  functional  activity,  may  throw  some  light  on  the  pathol- 
ogy of  neurasthenia.  The  pathoI(^y  of  neurasthenia  may  be 
studied  in  the  known  pathology  of  those  diseases  that  resemble 
it  clinically.  It  b  conceded  by  all  at  the  present  time  that 
neurasthenia  is  a  pathological  condition — a  legitimate  morbid 
entity.  In  studying  its  numerous  symptoms,  the  greater 
portion  may  be  readily  referred  to  the  neuromuscular  system, 
and  the  remainder  to  the  vasomotor  and  sympathetic  system. 
All  the  symptoms  are  those  of  an  irritable  and  weakened 
nervous  system;  there  is  general  instability  combined  with 
lack  of  endurance. 

138.  According  to  Savill,  neurasthenia  may  arise  under 
four  different  pathological  conditions:  (I)  toxemia,  or  toxic 
blood  states;  (2)  malnutrition  of  the  nervous  system;  (3) 
overfunctioning  the  nervous  system  (fatigue  neurasthenia); 
(4)  emotional  shock  and  traumatism.  Whether  or  not  these 
different  pathological  condilions  produce  neurasthenia  will 
depend  on  the  endurance  and  neural  enei^y  of  the  individual. 
An  inherited  weakness  of  the  nervous  system  is  the  most 
common  predisposing  cause.  The  children  of  neurotic,  alco- 
holic, or  tubercular  parents  are  very  prone  to  develop  neuras- 
thenia when  attacked  by  any  of  the  pathological  conditions 
already  mentioned.  General  malnutrition  is  alone  incapable 
of  producing  neurasthenia;  but  when  it  is  accompanied  by 
overwork  or  strain,  physical  or  mental,  the  phenomena  of  neur- 
asthenia are  likely  to  develop.  Malnutrition,  as  a  predisposing 
cause  of  neurasthenia,  acts  like  an  inherited  weakness  of  the 
general  nervous  system.  The  neurasthenia  that  follows  inSu- 
eaza  is  due  to  general  malnutrition,  and  to  the  toxic  effects  of 
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influenza  on  the  nervous  system.  Fatigue  neurasthenia  ie  the 
type  most  frequently  met  with  among  the  better  classes  of  life. 
It  is  the  neurasthenia  of  the  physician,  of  the  lawyer,  finan- 
cier, and  merchant.  Traumatic  neurasthenia  ie  perhaps  less 
frequently  encountered  than  the  other  varieties. 

139.  There  are  two  important  factors  in  every  case  of 
neurasthenia;  namely,  the  pathological  condition  that  under- 
lies the  disease,  and  the  constitutional  type  of  the  patient.  An 
individual  with  a  rohust  and  vigorous  nervous  system  will 
eliminate  toxic  materials  from  the  blood  without  exhibiting 
any  of  the  phenomena  of  neurasthenia;  whereas  one  with  a 
neurotic  taint,  or  the  victim  of  bad  hygiene,  or  of  insufBcient 
and  improper  food,  will  almost  surely  suffer  from  some  form 
of  neurasthenia. 

140.  SymptomB. — Headache  is  the  most  constant  symp- 
tom of  neurasthenia.  It  is  generally  located  in  the  forehead  or 
m^ciput,  and  is  often  compared  to  the  pressure  of  a  band  around 
the  head  (the  casque  neurastheniifie  of  Charcot).  Rachialgia  is 
another  prominent  symptom.  Sometimes  it  exists  alone,  and 
may  be  Umited  to  the  coccyx  or  sacrum.  Mental  depression  is 
almost  never  absent.  Depression  seems  inherent  in  neur- 
asthenia. The  neurasthenic  has  lost  the  faculty  to  concentrate 
his  attention,  and  his  will-power  is  considerably  weakened. 
He  is  easily  fatigued,  easily  discouraged,  and  always  tired,  even 
on  rbing  in  the  morning.  His  memory  is  poor,  particularly 
his  memory  for  proper  names.  He  is  uncertain  both  in  what 
he  says  and  in  what  he  does.  A  feeling  of  insecurity  in  speech 
and  action  is  very  characteristic  of  neurasthenics. 

141.  Inaptitude  for  mental  work  and  lack  of  will-power, 
like  the  other  symptoms  of  neurasthenia,  change  from  day  to 
day.  The  neurasthenic  patient  is  irritable  and  easily  annoyed. 
There  may  be  agoraphobia  (fear  of  open  space)  or  claustro- 
phobia (fear  of  closed  space).  Though  there  is  a  feeling  of 
general  weakness,  the  patient  is  restless  and  desires  to  be  con- 
stantly moving.  He  wants  to  be  in  some  other  place,  not 
where  he  is.     He  wants  some  other  occupation,  not  the  one  he 
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has.  Insomnia  is  a  common  symptom  in  neurasthenia,  and 
while  it  exists  there  cannot  be  much  improvement  in  the 
patient's  condition.  To  the  exhausted  nervous  system,  sleep  is 
the  most  perfect  form  of  rest.  Some  patients  have  difficulty  in 
getting  asleep;  some  awake  after  a  few  hours'  slumber  and 
remain  so  until  daylight.  During  business-hours  a  neur- 
asthenic may  have  difficulty  in  keeping  awake,  and  may  find 
it  necessary  to  take  a  narcotic  to  procure  sleep  at  night.  The 
most  frequent  form  of  disturbed  sleep  differs  considerably  from 
true  insomnia.  The  patient  falls  asleep  easily — indeed,  feels 
drowsy  and  depressed  most  of  the  time — but  his  sleep  is  not 
restful.  He  awakes  in  the  morning  more  tired  and  exhausted 
than  when  he  retired  at  night.  The  so-called  "night  terrors" 
frequently  accompany  the  sleep  of  neurasthenic  patients. 
Delusions  and  hallucinations  are  transient,  and  vary  from 
day  to  day. 

142.  The  symptoms  referable  to  the  vasomotor  and  sym- 
pathetic systems  are,  flushings,  palpitation,  pallor,  shivering, 
sweating,  cold  hands,  and  feet.  The  lacke  cerebrate  of  Trousseau 
can  often  be  produced.  The  patient  complains  of  various  sen- 
sations, such  as  the  crawling  of  insects  beneath  the  skin.  The 
pulse  is  usually  rapid  and  weak,  and  its  chief  feature  is  itu 
excitability.  The  least  surprise  ur  excitement  causes  the  pulse 
to  heaX  rapidly  and  sometimes  irregularly.  It  is  a  pulse  of  low 
tension.  The  patient  frequently  complains  of  dizziness  and 
vertigo,  which  may  amount  to  actual  syncope.  All  these  sym- 
pathetic symptoms  are  under  the  control  of  and  produced  by 
the  vasomotor  system  of  nerves. 

The  gastro-enteric  symptoms  are  of  two  kinds:  those  due  to 
purely  .nervous  causes,  and  the  ordinary   symptoms  of  dys- 
pepsia.    The  purely  nervous  gastro-enteric  symptoms,  like  the  , 
other  symptoms  of  neurasthenia,  arc  irregular  and  vary  from 
day  to  day. 

■  It  will  be  observed  that  all  the  symptoms  thus  far  enumerated 
are  purely  subjective;  they  are  related  by  the  patient  to  he 
interpreted  by  the  physician.  There  are  two  objective  symp- 
toms of  neurasthenia  that,   on  account  of  their  importance, 
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should    always   be   remembered.     They   are    the   exonerated 
knee-jerk  and  the  retraction  ol  the  fields  of  vision. 

Asthenopia  is  a  symptom  of  neurasthenia,  and  is  of  great 
diagnostic  value.  It  is  due  as  a  rule  to  defective  equilibrium 
in  the  muscles  that  control  the  movements  of  the  eyeballs. 
Asthenopia  produces  a  sense  of  weariness  when  the  eyes  are 
steadily  employed  for  short  periods  of  time, 

143.  Diagnosis.— The  presence  of  the  cardinal  symptoms 
of  neurasthenia,  headache,  nervousness,  intellectual  and  bodily 
enfeeblement,  various  vague  sensations,  exaggerated  kneo-jerke, 
ri.-tractions  of  the  fields  of  vision,  and  the  absence  of  any  other 
physical  signs,  enable  one  to  arrive  at  a  diagnosis.  Hysteria  is 
the  principal  disease  with  which  neurasthenia  is  confounded. 
Neurasthenia  is  characterized  by  exhaustion,  and  hysteria 
by  perversion  of  functions,  local  paralysis,  and  anesthesia. 
Hemianesthesia  is  rare  in  neurasthenia,  and  hyperesthesia 
is  common  enough.  Hysteria  is  more  common  in  females, 
neurasthenia  is  ecjually  common  in  both  sexes.  In  hysteria 
the  emotions  preduniinale,  in  neurasthenia  intellectual  weakness 
leads.  In  neurasthenia  there  ia  a  decided  inaptitude  for  mental 
work;  whereas,  hysterical  patients,  when  the  hysterical  crisis  ia 
past,  delight  in  intellectual  work. 

144.  When  neurasthenia  has  existed  for  months  or  years, 
hypochondriasis  is  usually  an  iniportitnt  symptom.  When  the 
nervous  and  circulatory  symptoms  of  Graves's  disease  precede 
the  enlargement  of  the  thyroid  gland  and  the  exophthalmus, 
there  is  real  dilTiculty  in  distinguishing  it  from  true  neurasthenia. 

The  diagnosis  between  a  marked  case  of  cerebral  neurasthenia 
and  true  insanity  will  always  require  serious  study  of  every 
detail  of  the  case,  for  it  must  be  remembered  that  when  there 
is  an  hereditary  tendencj"  to  insanity  the  prodromal  period  is 
usually  constituted  by  neurasthenia. 

145.  Course  and  Fro}j:nos[s. — With  the  exception  of 
traumatic  cases,  neurasthenia  is  generally  gradual  in  its  onset. 
Its  course,  when  not  modified  by  treatment,  extends  over 
monlhn  and  years — now  better,  now  worse.  If  treatment  ia 
discontinued  while  improvement  is  taking  place,  and  before  the 
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return  of  health  is  complete,  there  is  a  marked  tendency  to 
relapse  In  neurasthenia  there  is  no  danger  to  life,  hut  this 
does  not  make  the  treatment  less  urgent,  because  the  sufferings 
of  the  patientfi  are  severe.  The  chief  unfavorable  symptoms 
are  melancholia  and  retraction  of  the  fields  of  vision.  When 
these  two  symptoms  are  present,  the  disease  is  likely  to  be 
intractable.  The  prognosis  will  depen<l  on  the  age  of  the 
patient,  on  the  time  during  which  he  has  suffered,  on  hie  indi- 
vidual constitution,  and  on  the  pathological  condition  that 
underlies  the  disease.  In  the  aged,  neurasthenia  runs  a  pro* 
longed,  intractable,  and  sometimes  fatal  course.  In  the  young, 
when  the  cause  is  removable,  the  prognosis  is  extremely  good. 
It  may  be  stated  that,  if  the  cause  of  neurasthenia  is  removable, 
there  is  do  nervous  disease  more  amenable  to  treatment. 


TREATMBNT. 

146.  If  eye  defects  exist,  they  should  be  corrected  by 
appropriat«  means.  The  most  important  factor  in  neurasthenia 
is  the  pathological  condition  that  underlies  the  disease,  and  the 
most  important  consideration  in  treatment  is  the  removal  of 
that  condition.  The  treatment  par  excellence  of  neurasthenia 
is  static  electricity.  Various  methods  of  treatment  are  pursued 
with  more  or  less  success.  Among  which  may  be  mentioned: 
absolute  repose,  isolation,  massage,  hydrotherapy,  with  the 
conjoint  use  of  iron,  the  bromids,  chlorid  of  gold  and  sodium, 
and  laxatives.  On  account  of  its  simplicity  and  efficacy,  these 
have  all  been  Bupersede<I  by  static  electricity. 

147.  It  is  possible  in  thisdisease  toget  well.  No  case  need 
despair.  Standard  works  on  neurology  teach  that  the  measure 
of  leading  importance  in  the  treatment  of  neurasthenia  is  rest, 
and  they  state  that  the  elaborate  rcfit-cure  is  "undoubtedly  the 
best  for  many  cases."  We  cannot  agree  with  this  classical 
teaching,  nor  with  the  teaching  that  "hydrotherapy  offers  the 
chief  extra-drug  remedy."  Apart  from  the  fundamental 
principle  of  r^ulating  personal  hygiene  and  diet,  and  prescrib- 
ii^  any  major  drugs  for  which  specific  indications  exist  (as  iron 
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in  anemia),  the  rapid  improvement  of  neurasthenic  patients 
may  lie  almost  invariably  brought  aboot  by  the  resources  of 
electrotherapeutics.  The  galvanic  and  faradic  currents  have 
certain  uses,  hut  many  cases  have  been  restored  to  comfort  in 
from  2  to  3  months  by  static  electricity  alone,  without  either 
drugs  or  rest  or  any  change  of  work,  habits,  or  mode  of  living. 
In  private  practice  it  is  best  to  use  every  rational  means  that 
will  hasten  the  improvement  of  the  patient. 

The  chief  general  nutritional  and  sedative- tonic  remedy  is 
potential  alternation.  Other  methods  to  employ  will  be  locali- 
zation of  the  breeze  and  spray,  or  occasionally  counter-irritant 
spinal  frictions,  according  to  indications  presented.  Sparks 
have  a  very  subordinate  place  in  the  treatment  of  neurasthenics, 
and  are  often  badly  tolerated  by  them,  but  when  they  are 
required  they  should  be  used  with  studied  skill  to  avoid 
unpleaBant  irritation.  Unscientific  methods  of  using  static 
electricity  are  to  blame  for  most  of  its  failures,  and  it  is  the 
object  of  this  Course  to  spread  far  and  wide  among  the  medical 
profession  a  recognition  of  projier  methods,  hitherto  almost 
Delected. 

HEADACHE. 

148.  This  most  frequent  of  ner\'ous  symptoms  is  an  attack 
of  diffuse  pain  aiTecting  different  parts  of  the  head,  but  not 
confined  to  a  particular  nerve._  It  is  the  result  usually  of 
peripheral  irritations  reflected  within  the  skull.  The  causes  are 
not  only  legion,  but  the  same  person  may  have  at  different 
times  different  kinds  of  headache. 


TREATMENT. 

149.  Seek  the  cause  always  as  a  starting-point  to  definite 
prescribing.  It  the  etiology  of  the  headache  involves  any 
disease — local  or  constitutional— of  which  the  treatment  by 
static  electricity  is  taught  in  this  Section,  ilshould  be  employed 
accordingly,  by  the  methods  described.  Palliative  or  curative 
applications  to  the  seat  of  pain  are  -chiefly  modifications  of 
the  breeze  or  spray.     Frontal  headaches  (including  temples) 
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are  often  relieved  by  the  negative  breeze  applied  with  the 
electrode  about  2  inches  frona  the  surface.  Aches  of  the 
vertex  and  occiput  are  most  often  treated  by  the  positive 
breeze  In  many  cases  a.  moment's  sharp  counter- irritation  at 
the  nape  of  the  neck  is  effective.  Many  mild  headaches  dis- 
appear during  a  seance  of  potential  alternation.  Some  head- 
aches not  entirely  relieved  by  any  form  of  static  treatment 
cease  before  the  patient  gets  home.  The  headaches  that  will 
not  be  reached  by  static  electricity  are  those  dependent  on 
active  continuing  causes,  unless  these  causes  are  removed.  The 
common  forms  of  chronic  and  recurring  headaches  are  anemic, 
dyspeptic,  and  neurasthenic,  but  the  lea^t  amenable  to  static 
electricity  ie  the  bihous  headache.  Other  remedies  are  required 
for  all  headaches  arising  from  disordered  digestion,  chronic 
diseases  of  the  uterus,  and  eye-strain. 


MBORIM. 

150.  Causes. — Hegrlm  is  differentiated  from  the  head- 
aches by  medical  writers,  and  is  not  a  neuralgia.  It  is  described 
as  a  constitution  neurosis,  with  periodical  paroxysms  of  pain 
affecting  chiefly  the  fifth  nerve.  It  is  usually  a  hemicrania, 
and  is  popularly  called  a  "sick  headache."  Associated  with 
it  are  nausea  or  vomiting,  mental  depression,  pallor  of  the  face, 
and  disturbances  of  the  eye  and  ear  of  the  affected  side.  All 
these  symptoms  point  to  disturbances  of  the  vasomotor  system. 
It  occurs  in  neurotic  patients,  oftener  women  than  men,  and 
anemia  and  depraved  nutrition  are  prominent  complications. 
It  is  a  disease  of  the  prime  of  life.  The  first  attack  rarely 
occurs  after  the  twenty-fifth  year.  There  is  no  anatomical 
lesion  known,  but  uric  acid  is  a  suspected  cause.  An  eye-strain 
or  defect  is  always  to  be  Bought  for, 

151.  Prognosis, — Under  the  usual  drug  [lalliatives  or 
anodynes,  "the  prognosis  fur  a  radical  cure  is  not  good." 
Thorough  constitutional  treatment,  and  the  removal  of  reflex 
irritants,  if  they  exist,  should  cure  mutit  ca;^es  in  3  or  4  months. 
Drug-habits  (morphin,  etc.)  should  be  guarded  against. 
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TREATMENT, 

152.  Exclude  or  correct  eye  and  nasal  deficieDcies  or 
deformitiee.  Preecribe  for  the  anemia,  aid  digestion  and 
nutrition,  palliate  the  attacks  as  each  case  demands,  and 
between  attacks  rely  with  confidence  on  the  curative  action  of 
regular  and  persistent  static  administrations.  Aim  at  consti- 
tutional  nutritional  improvement.  Potential  alternation  is 
iigreeable  and  efficient,  while  sparks,  as  commonly  abused,  are 
dreaded  by  nervous  women.  The  abuse  of  static  sparks  is 
always  a  sign  of  lack  of  knowledge  of  the  proper  uses  of  this 
great  therapeutic  agent.  Sedative-tonic  sprats  on  the  spine 
and  head,  also  brief  counter-irritant  frictions  at  the  nape  of  the 
neck,  are  beneficial  local  applications.  With  the  progress  of 
treatment  the  attacks  will  become  less  severe  and  less  frequent, 
and  as  the  general  state  of  the  patient  is  restored  to  vigorous, 
well-nourished  nervous  stamina,  the  megrim  ceases  gradually. 
An  unfavorable  environment  may  retard  or  prevent  this  result. 


INSOMNIA. 

153.  Ktlologry. — The  treatment  of  Insomnia,  in  order 
to  be  successful,  must  be  pFece<^led  by  a  careful  investigation 
into  the  cause,  and  by  a  thorough  knowledge  of  the  modifica- 
tion of  the  function  of  sleep  in  each  particular  case.  The 
importance  of  ascertaining  the  cause  is  self-evident,  for  on  its 
amenability  to  treatment  the  prognosis  of  the  case  depends. 
Some  victims  of  insomnia  go  to  sleep  immediately  on  retiring, 
but  awake  in  an  hour  or  two  and  remain  awake  for  the 
remainder  of  the  night.  Two  hours'  sleep  does  not  suffice  for 
complete  recuperation,  and  a  diminished  capacity  for  work  the 
next  day  is  a  necessary  consequence.  This  type  of  insomnia  is 
usually  caused  by  arteriocapillary  fibrosis,  and  insomnia  is  but 
one  Byniptom  of  the  morbid  process.  Other  patients  have  great 
difficulty  in  getting  to  sleep.  They  exhaust  themselves  as 
much  in  their  efforts  to  procure  sleep  as  they  do  in  fulfilling 
the  duties  connected  with  their  calling  during  the  day.  The 
sleep  that  they  finally  obtain  is  normal  in  quality,  hut  the 
quantity  does  not  suffice,  due  to  the  necessity  of  rising  at  a 


jcbyGoogIc 


§20     THERAPEUTICS  OF  STATIC  KLECTHICITY.         81 

certain  hour  to  reBume  the  occupations  of  the  day.     This  type 
of  inBomnia  is  usually  due  to  mental  overwork. 

154.  Brain -Workers. — Brain-workers  are  particularly 
liable  to  insomnia,  as  the  ci-rehral  cells  are  apt  to  remain  active 
after  work  has  been  abandoned.  The-  ambition  to  finish  an 
alloted  task,  or  the  habit  of  trying  to  get  2  days'  work  into 
one,  is  responsible  for  the  perversion  of  many  cerebral  functions 
— sleep  in  particular.  The  practice,  common  among  ambitJous 
brain -workers,  of  trying  to  make  every  24  hours  count  as  much 
as  possible,  by  contracting  the  hours  of  sloop,  either  in  staying 
up  late  into  the  night  or  in  rising  at  too  early  an  hour  in  the 
morning,  cannot  be  too  vigorously  discouraged. 

155.  The  insomnia  of  infectious  intoxications,  and  of 
hetero-  or  auto-intoxications,  is  characterized  by  drowsiness 
and  restless  sleep.  These  patients  complain  of  disturbed  sleep, 
fatiguing  dreams,  and  night  terrors.  This  type  of  insomnia  is 
frequently  encountered  in  gastro-enteric  disorders,  and  particu- 
larly in  alcoholics.  Some  sufferers  from  insomnia  sleep, 
apparently  soundly,  for  8  or  9  hours,  yet  they  awake  feeling 
depressed  and  fatigued.  There  are  two  important  factors  in 
sleep;  namely,  its  quantity,  and  its  quality.  It  is  a  well- 
known  tact  that  a  siesta  of  but  a  few  minutes  is  often  followed 
by  a  feeling  of  activity  and  a  desire  to  work,  whereas  a  long 
and  apparently  profound  sleep  may  he  followed  by  lassitude 
and  depression. 

156.  Class! fl cation.  —  The  classification  of  insomnia 
according  to  its  cause  is  the  most  practical.  The  following 
classification  is  that  adopted  by  Dr.  Joseph  Collins:  (1)  Insom- 
nia due  to  exalted  states  of  the  sensory  sphere.  Pain  is  the 
best  example  of  causation  in  this  class.  It  includes  pares- 
thesia of  every  kind.  (2)  Insomnia  due  to  psychic  causes, 
such  as  grief,  fear,  worry,  mental  depression  or  exaltation, 
neurasthenia,  hypochondria.  (3)  Insomnia  due  to  toxemia 
or  toxic  states  of  the  blood.  To  this  class  belong  the  insomnia 
of  acute  infectious  and  contagious  diseascH,  and  also  that  due 
to  alcohol,  tea,  coSee,  tobacco,  and  drugs.  The  insomnia  ot 
gastro-enteric  diseases,    of    rheumatism,    gout,    and    diabetes 
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belongs  to  this  group.  (4)  Insomnia  due  to  organic  diBeases. 
Insomnia  may  be  a  symptom  ol  any  organic  disease,  but  it  is 
particularly  important  as  a  symptom  of  general  arteriocapillary 
fibrosis.  No  matter  what  the  patholi^cal  condition  underly- 
ing the  insomnia  may  be,  the  cerebral  cell  is  in  a  state  of  vigi- 
lance when  it  ought  to  be  in  a  condition  of  repose. 

1 57.  Pathology. — Insomnia  is  not  a  disease,  but  a  symp- 
tom, and  a  symptom  that  is  frequently  present  in  a  multiplicity 
of  diseases.  It  may  be  a  very  troublesome  symptom,  associated 
with  an  affection  of  no  importance  in  itself,  or  it  may  be  an 
almost  negligible  symptom,  associated  with  an  organic  malady 
of  a  rapid  and  fatal  course.  The  diseases  in  which  insomnia  is 
most  frei^iuently  encountered  differ  as  widely  in  their  nature  as 
they  do  in  their  gravity.  The  condition  of  sleeplessness  is  as 
much  influenced  by  the  state  of  the  ner\'ou8  system,  whether 
weak  or  strong,  by  "the  individual  idiosyncrasies  of  the  patient, 
by  the  presence  or  absence  of  a  neurotic  taint,  and  by  Ihe 
general  physical  condition  of  the  patient  at  the  time,  as  it  is  by 
the  underlying  pathological  affection. 

158.  Another  important  factor  in  all  cases  of  insomnia  is 
the  perversion  of  cerebral  circulation.  Either  primarily  or 
secondarily,  there  is  perversion  of  the  circulation,  influencing 
the  quality  and  quantity  of  blood  in  the  cerebrum  and  changing 
its  normal  rate  of  flow.  The  cerebral  cell,  like  the  hepatic  or 
renal  cell,  requires  a  normal  blood-supply  for  the  performance 
of  its  physiological  functions,  and  (or  its  recuperation  when 
exhausted.  The  blood-supply  of  any  organ  varies  with  the 
work  it  has  to  do.  The  experiments  of  Mo.>tso  demonstrate 
that  mental  activity  and  emotional  excitement  are  accompanied 
by  functional  cerebral  hyperemia. 

TREATMENT. 

159.  Ab  only  the  general  traits  of  insomnia  are  considered 
in  the  above  description,  the  treatment  will  be  described  in  the 
same  general  manner.  The  first  indication  in  the  treatment  of 
insomnia  is  to  find  the;  cause  and  remove  it  if  possible.  Hyp- 
notics have  been  used  too  freely,  and  they  have,  without  doubt, 


jcbyGoogIc 


§  20     THERAPEUTICS  OF  STATIC  ELECTRICITY.        83 

done  much  harm.  It  may  be  stated,  however,  that  sleep 
procured  through  drugs  ib  infinitely  better  than  no  sleep  at 
ail.  Hypnotics  are  of  great  value  in  breaking  up  the  habits  of 
sleeplessness,  and  in  contributing  lo  the  patient's  comfort  while 
other  means  are  being  employed  to  remove  the  cause  of  the 
insomnia  and  to  give  tone  to  the  system.  With  this  view  of 
the  use  of  hypnotics,  when  the  cure  of  insomnia  is  the  end 
sought,  the  chosen  hypnotic  should  be  given  in  gradually 
decreasing  doses,  and  not  in  gradually  increasing  doses,  as  is 
usually  the  custom. 

1 60.  Hydrotherapeutics  occupies  an  important  place 
among  the  general  agents  used  to  combat  insomnia.  A  pro- 
longed warm  bath,  to  which  some  pine-needle  extract  has  been 
added,  is  very  serviceable  in  insomnia  due  to  mental  or 
physical  exhaustion.  Massage  is  another  agent  of  value  in 
selected  cases,  and  may  be  employed  conjointly  with  hydrothera- 
peutics. General  massage  is  the  most  efficacious  method  if 
there  is  no  contraindication  to  its  use.  Insomnia  due  to  grief, 
worry,  overwork,  excitement,  or  depression  is  the  type  most 
frequently  encountered  in  general  practice,  and  it  will  require 
careful  study  of  every  detail  of  the  cose,  and  a  iudicious  selec- 
tion of  remedies,  general  and  specific,  to  overcome  the  disease. 
Among  the  drugs  used,  sulfonal  or  trional  may  be  given  in 
from  10-  to  30-grain  doses.  Trional  acts  more  expeditiously, 
but  it  haa  reactional  effects.  The  most  reliable  hypnotic  is 
chloral  hydrate.  The  knowledge  of  its  dangers  should  be 
familiar  to  every  physician  prescribing  it.  Its  only  absolute 
contraindication  is  cardiovascular  degeneration,  and  even  here 
it  may  be  administered  with  very  pleasing  resulta  when 
guarded-  by  a  cardiovascular  stimulant,  such  as  good  brandy 
or  whisky.  The  derivations  of  chloral,  chloralamide  and 
chloralose,  are  serviceable  remedies.  Chloralamide  is  free  from 
the  risk  that  the  patient  will  form  a  habit.  It  may  be  given  in 
from  15-  to  40-grain  doses.  Chloralose  is  given  in  from  5-  to 
10-graia  doses.  The  next  in  importance  to  chloral  as  a  drag 
remedy  in  the  treatment  of  insomnia  comes  paraldehyde.  It 
has  a  disagreeable  odor  and  is  nauseous,  but  is  otherwise  an 
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ideal  hypnotic.  It  is  usually  given  in  dram  doses,  but  may  be 
given  in  much  larger  doses  without  danger.  It  has  very  little  if 
any  depressing  effect  on  the  heart  when  given  in  moderate  doses. 
When  patients  have  weak,  sensitive  stomachs,  it  must  be  given 
with  caution,  on  account  of  tbe  disgestive  troubles  it  is  likely  to 
produce.  In  arteriocapillary  fibrosis,  the  greatest  caution  must 
be  exercised  in  prescribing  hypnotics,  and  it  is  a  good  rule  to 
always  combine  them  with  some  cardiovascular  stimulant. . 

161.  Static  Treatment. — Many  functional  (especially 
nervous)  causes  of  partial  insomnia,  imperfect,  and  unresting 
sleep  disappear  during  the  ordinary  course  of  treatment  with 
static  electricity,  regardless  of  the  major  condition  for  which 
the  patient  sought  advice.  Dyspepsia,  even  when  unrecog- 
nized, is  a  cause  of  insomnia  in  some  persons  that  wake  at 
one,  two,  or  three  o'clock  in  the  morning  and  cannot  eleep 
^ain  till  just  about  time  to  get  up.  This  form  of  derange- 
ment is  not  best  treated  with  static  electricity.  But  chronic 
functional  disturbances  of  sleep,  associated  with  any  other 
disease  that  static  electricity  ameliorates  or  cures,  will  be 
improved  by  this  agent.  Direct  treatment  limited  solely  to  an 
application  for  insomnia  alone  will  rarely  require  the  attention 
of  the  physician.  In  such  a  case,  however,  he  may  choose 
between  simple  positive  electrification,  potential  alternation, 
and  sedative  breeze  on  the  head  and  spine.  Whatever  improves 
the  general  functions  will  generally  improve  the  function  of 
sleep,  and  in  this  respect  static  electricity  is,  in  a  great  variety 
of  cases,  one  of  the  most  valuable  remedies. 

SCIATICA. 

162.  Cases  of  pain  in  the  course  of  this  nerve  will  all  be 
considered  here,  whetlier  due  to  neuritis,  rheumatism,  or 
neuralgia.  Pains  from  pressure  or  disease  within  the  pelvis 
are  excluded,  as  they  obviously  require  removal  of  the  mechan- 
ical cause.  The  treatment  of  sciatica  by  drugs  and  by  elec- 
tricity is  to  be  viewed  from  quite  different  standpoints.  The 
indications  for  curative  drugs  may  be  obscure  and  results 
doubtful     The  indications  for  the  use  of  static  electricity  are 
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for  the  most  part  definite,  and  its  proper  employment 
unites  curative  effects  with  immediate  palliation.  Apply  the 
sedative  spray,  followed  hy  thick  obtundent  sparks,  to  any 
painful  points  that  are  tender  to  pressure.  Muscles  that  are 
simply  stiff,  or  painful  on  movement,  with  a  tendency  to 
coldness,  may  he  warmed  and  relaxed  by  counter-irritant 
frictions,  followed  by  mild  sparks  and  hot  spray.  If  pains 
are  of  a  shifting  neuralgic  type,  apply  a  counter-irritant  spray 
to  the  spinal  origin  of  the  affected  nerves  and  to  any  point 
in  the  distribution  in  which  sensitiveness  can  be  detected.  If 
the  pain  is  localized  in  fixed  places,  posture  to  cause  an 
aggravation  and  apply  single  percussive  sparks  until  relieved. 
Failure  to  give  rapid  relief  points  to  an  error  in  diagnosis. 
Cases  of  interstitial  neuritis  are  among  the  most  difficult  to  con- 
quer. Counter-irritation  methods  of  utilizing  the  static  current 
are  indicated  in  various  degrees.  Besides  sparks,  the  Leyden 
jar  current  or  local  potential  alternation  can  be  employed. 

MEURAXGIA. 

163.  Nature. — The  relation  of  all  electric  carrents  to 
neuralgic  |)ain8  cannot  he  too  carefully  studied  by  the 
physician.  Neuralgiais  essential  nerve-pain,  excluding  all  other 
forms  of  pain;  but  the  diagnosis  between  the  pains  of  neuritis 
and  pure  neuralgia  cannot  always  be  made  at  once.  States 
of  lessened  nutritional  vigor,  functional  derangements,  local 
irritations,  and  constitutional  disease,  briefly  sum  up  the 
general  causes  of  neuralgia,  and  also  constitute  a  general 
indication  for  the  tonic,  nutritional,  and  function-regulating 
action  of  static  electricity,  as  every  student  will  recognize  on 
reading  its  physiological  actions.  The  shifting,  paroxysmal 
pains  ill  the  course  of  the  nerve,  and  exclusion  of  other 
diseases,  make  the  usual  diagnosis. 

164.  Prognosis. — The  prognosis  under  medical  treat- 
ment is  better  in  books  than  average  patients  find  it.  Cases 
with  neurotic  heredity,  anemia,  and  vitiated  vitality  may  suffer 
for  many  years.  The  proper  use  of  electric  currents  improves 
the  average  prognosis  incalculably. 
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TREATMENT. 

165.  All  cases  of  neuralgia  associated  with  constitutional 
disease,  or  even  merely  a  nervous  or  debilitated  state,  should  be 
g^ven  general  tonic  and  nutritional  static  treatment— potential 
alternation,  tonic  sprays  to  the  spine  and  bead,  and  stimulating 
frictions  to  the  spine.  A  warming  anodyne,  and  eventually 
rubefacient  sprays  should  be  applied  locally  to  the  seat  of  pain 
when  it  attacks  chiefly  a  definite  part.  If  pains  are  shifting, 
apply  the  same  spray  to  the  course  of  the  nerve  to  points  of 
tenderness,  and  to  its  origin  in  the  spine.  Accessory  medica- 
tion may  be  prescribed  for  constitutional  effects. 

When  static  treatment  fails  to  give  the  expected  relief,  it 
points  to  an  unsuspected  lesion  as  a  cause  of  the  pain,  as  purely 
functional  pains  quickly  respond  to  the  spray  or  the  spark.  A 
skilled  operator  will  in  later  stances  usually  follow  the  spray 
with  a  judicious  use  of  mild  sparks.  Sparks  produce  the 
instantaneous  and  deep-acting  counter- irritation  forwhich  other 
measures  have  been  su^ested  hypodermically  or  by  puncture. 
The  superiority  of  electricity  over  any  or  all  extra-drug 
measures  in  the  treatment  of  neuralgias  will  be  better  appre- 
ciated the  more  it  is  used  and  studied. 


WRITERS"    C'RAUP,    ETC. 

166.  Cause  and  Nature. — Writeis'  cramp,  operators' 
paralysis,  the  lame  arms  of  bnll-playera,  professional  pianists, 
and  other  occupations  all  belong  to  the  same  group  of  affections. 
They  merit  the  study  of  the  physician,  owinj^  to  the  large 
number  of  persona  they  afflict,  it  being  estimated  that  in  the 
United  States  alone  over  30,000  telegraphers  have  some  degree 
of  operators'  palsy.  Prominent  neurologists  have  taught  that 
"writers'  cramp  is  a  chronic  functional  neurosis  characterized 
by  spasmodic,  tremulous,  incoordinate,  or  paralytic  disturb- 
ance when  the  act  of  writing  is  atteni])ted,  and  associated  with 
feelings  of  fatigue  and  pain." 

Of  the  morbid  anatomy  it  is  commonly  said  that  three  chief 
theories  are  held  regarding  its  nature:  (1)  a  local  disease; 
(2)  weakness  in  certain  muscles,  permitting  overaction  on  the 
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part  of  their  antagonists,  and  increasing  spasm;  (3)  a  central 
leeion.  Careful  authorities  have  collected  many  theories  and 
symptoms  and  accounts  of  writers'  cramp;  but  one  that  has 
had  the  disease  himself  cannot  attach  serious  importance  to 
much  of  the  classical  literature.  Still  less  can  one  that 
successfully  treats  all  uncomplicated  cases  endorse  the  classical 
directions  regarding  rest,  mechanical  devices,  prophylactic  pre- 
cautions, and  empirical  therapeutics,  nor  accept  the  verdict 
that  the  prognosis  is  unfavorable. 

Writers'  cramp  (including  operators'  paralysis  and  all  forms 
of  the  disease)  is  a  gradual  exhaustion  of  nerve  and  muscle 
tonicity  with  chronic  peripheral  d^eneration  of  nutrition,  the 
result  of  presietent  work  in  excess  of  the  capacity  of  the  muscle- 
fibers  to  fully  regenerate  theraselvHs  by  rest.  The  teachings  of 
Dr  8.  H.  Monell,  in  hia  monograph  entitled,  "The  Cure  of 
Writers'  Cramp  and  the  Arm-Troubles  of  Telegraphers  and 
Ball-Players,"  are  followed  in  this  Section,  and  clinical  experi- 
ence hears  out  the  correctness  of  his  views.  Every  case  is 
curable  under  favorable  conditions  unless  some  disabling  com- 
plication exists,  and  in  many  cases  complications  only  delay 
the  cure,  for  they  may  be  removed  by  patient  treatment,  or 
improved  so  that  they  no  longer  amount  to  a  disability. 


TREATMENT. 

167.  Drugs  are  of  little  direct  service  in  the  treatment  of 
writers'  cramp.  If  rest  were  curative,  there  would  be  no  chronic 
cases,  since  all  that  become  disabled  are  obliged  to  rest  when 
they  CEm  no  longer  work.  It  is  safe  to  say  that  no  case  is  cured 
by  rest.  8iu»essfui  treatment  along  definite  and  effective  lines 
requires  two  things:  (1)  a  knowledge  of  the  peculiarities  of 
affected  arms;  (2)  an  expert  skill  in  electrotherapeutics.  The 
first  of  these  the  physician  must  acquire  by  clinical  experience 
with  actual  cases.  After  (and  not  before)  be  has  become 
skilled  in  the  uses  of  all  three  currents,  he  can  acquire  the 
proper  technique.  For  70  or  more  years  the  disease  has  been 
all  but  incurable.  The  technique  taught  by  Doctor  Monell  after 
5  years  of  study  and  experimental  applications  renders  early 
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cases  among  the  most  flatietactory  in  office-practice,  and 
changes  the  prognosis  to  positively  good.  While  inchided  here 
among  neunises  on  account  of  the  chissification  of  standard 
teztlxmks,  this  condition  is  not  properly  a  neurosis,  but  is  a 
muscular  lesion  that  forms  a  class  by  itself. 

168.  1.  General  tonic  electrification  should  be  employed 
lo  build  up  the  general  health  when  this  is  below  par.  The 
most  effective  tonic  method  is  that  devised  by  Doctor  Monell  in 
1893,  and  (Iescril)e<I  in  his  writings  as  potential  alternation. 

2.  Nutritional  sedative-tonic,  or,  in  some  cases,  counter- 
irritant  applications  to  the  spine  should  be  used  as  they  may 
be  indicated  for  each  patient  Seat  the  patient  on  the  static 
platform,  connected  with  the  n^ative  or  the  positive  pole, 
according  to  the  therapeutic  needs  of  the  given  case;  ground 
the  opposite  pQle  and  ground  the  brass-ball  electrode  to  the 
gas-fixture;  start  the  plates  of  the  machine  in  moderate  action, 
and  make  rapid  frictions  up  and  down  the  spine.  Then  change 
the  electrode  to  the  multiple  needle-point  and  complete  the 
application. 

3.  Slimulate  the  circulation  in  the  affected  arm  to  prepare 
the  muscles  for  nutritional  contractions.  Apply  both  frictions 
and  needle-sparks  for  this  purpose. 

4.  If  the  trouble  is  all  above  the  wrist,  roll  up  the  sleeve  of 
the  affected  arm,  wind  a  chain  around  the  r^on  of  the  biceps, 
and  connect  it  to  the  negative  pole.  Ground  the  positive  pole 
and  the  ball  electrode,  and  with  the  machine  in  moderate 
action,  with  just  enough  force  to  act  comfortably  on  the 
muscles,  interrupt  the  current  at  a  slow  rate.  Instruct  the 
patient  how  to  adjust  the  ))osition  of  the  arm  during  treatment 
so  that  effects  will  be  directed  on  the  muscles  employed  in 
sending.  Then  move  the  chain  to  the  upper  half  of  the  fore- 
arm and  repeat  the  process.  R^ulate  the  dose  to  produce  an 
invigoration 'and  sense  of  lightness  in  the  arm.  If  fatigue  is 
caU8e<I,  the  current  has  not  been  properly  regulated.  Besides  . 
this  slowly  interrupted  local  form  of  potential  alternation. 
Dr.  Monell  uses  the  same  with  very  rapid  tonic  interruptions 
regulated  hy  a  spark-gap  either   between  the  poles  or  by  an 
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electrode  adjusted  near  one  pole.  When  employing  rapid  local 
potential  alternation,  the  musclea  ore  to  be  quickened  by  a  few 
slow  contractions  at  the  end. 

5.  Prepare  a  water-bath  electrode  if  the  trouble  extends  into 
the  wrist  and  hand.  Connect  it  with  the  negative  pole,  and 
immerse  the  affected  hand  to  the  wrist.  With  the  hrass-ball 
electrode,  produce  mild  nutritional  contractions  of  the  aSected 
muscles,  directing  the  effect  on  each  group  by  shifting  the 
position  of  the  arm  as  required.  Regulate  the  dose  according 
to  the  action  desired,  and  moderate  it  to  the  lowest  point 
while  treating  the  finger-muscles.  Close  the  application  with  a 
fen  sharp  sparks  upon  the  large  muscles  of  the  upper  arm  and 
the  roots  of  the  brachial  plexus.  Perfect  comfort  and  endurance 
must  be  maintained  by  correct  dose  regulation,  for  if  tolerance 
is  exceeded,  the  effect  will  be  injurious  instead  of  nutritional. 

6.  Rest  and  refresh  the  whole  arm  by  a  counter-irritant 
static  spray.  If  the  arm  has  felt  as  if  it  would  drop  off  before 
the  stance,  it  should  be  made  as  light  and  as  energetic  as  the 
good  arm  before  closing  this  part  of  the  treatment.  Direct  a 
sedative  spray,  also,  to  the  relief  of  any  pain  that  exists,  or  sore 
feeling  on  the  under  side  of  the  forearm  or  on  the  back  of  the 
hand  or  wrist.  Also  remove  the  sense  of  weight  so  commonly 
felt  on  the  back  of  the  wrist.  If  complications,  such  as  rheu- 
matism, lumbago,  neurasthenia,  or  minor  symptomatic  disturb- 
ances, exist,  treat  them  at  this  time. 


SPECIAL  PARALYTIC  LESIONS. 

PARALYSIS    AS  A    8TMPTOM. 

169.  Cause.— In  considering  the  relation  of  static  elec- 
tricity to  paralyses  of  all  kinds,  the  physician  should  recall  the 
two  pathological  facte  that  destroyed  motor  cells  will  not 
respond  to  electrical  stimulation  and  that  the  integrity  of  the 
nerve-path  is  essential  to  a  cure.  Paralyses  are  variously  clas- 
sified, but  they  are  all  either  motor  or  sensory,  and  of  cerebral  or 
spinal  or  peripheral  origin.  To  treat  of  each  kind  with  regard 
to  pathology,  etiology,  and  symptomatology  would  fill  many 
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pages  with  repetition  familiar  to  every  physician,  and  would  be 
the  more  ueeless  from  the  fact  that  static  electricity  can  only  he 
employed  along  certain  lines  of  procedure  that  are  alike  in  all 
caeee,  whether  the  paralysis  is  due  to  embolus,  hemorrhage, 
traumatism,  irritation,  hysteria,  lead,  diphtheria,  cold,  a  tumor, 
or  any  other  cause;  and  if  the  lesion  and  the  paralysis  are  of  a 
nature  outside  the  physiological  action  of  static  electricity,  this 
agent  will  not  cure  it.  Therefoi-c  first  study  those  actions,  as 
taught  in  Technique  and  Pkysiology  of  Static  and  Other  High- 
Freqaency  GurreiUa. 

1 70.  Some  Important  Considerations. — There  are  five 
questions  to  ask  in  the  therapeutic  consideration  of  any  case 
of  paralysis  with  reference  to  static  electricity,  r^ardlese  of 
the  cause. 

1.  Is  the  part  affected  one  that  can  be  conveniently  reached 
by  this  somewhat  unwieldly  form  of  current? 

2.  Do  the  muscles  react  to  static  sparks  or  to  a  Leyden  jar 
current?  If  so,  they  may  be  locally  employed;  If  otherwise, 
they  cannot  be  so  used  with  much  benefii 

3.  Is  nutrition  impaired  so  that  textural  changes  have 
taken  place?  If  so,  employ  Leyden  jar  currents  by  labile 
electrodes  or  local  bath-method  until  nutrition  is  restored  as 
much  OS  possible. 

4.  Do  the  nerve-centers  require  treatment?  If  so,  the 
spray,  spark,  or  frictions  must  be  selected  according  to  the 
individual  case. 

5.  Does  the  general  state  of  the  patient  require  improve- 
ment? If  so,  the  manner  of  treatment  is  independent  of  the 
paralysis  and  must  be  regulated  by  the  needs  of  the  case. 

\Vill  any  form  of  static  application  attack  the  cause  of  the 
paralysis,  improve  the  nutrition  of  the  muscle-fibers  of  the 
patient,  and  cause  the  muscles  to  contract?  Static  electricity 
will  attack  the  cause  and  improve  both  the  general  health  and 
the  local  paralysis  in  cases  that  occur  as  sequelse  to  smallpox, 
diphtheria,  typhoid  fever,  syphilis,  gout,  rheumatism,  poison- 
ing by  lead,  mercury,  arsenic,  phosphorus,  hysterical  paralysis, 
paralysis  caused  by  reflex  irritations  (after  they  are  removed). 
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cold  and  damp,  acute  preBBure  on  a  nerve,  peripheral  injuriee, 
acute  physical  exhaustion,  and  cases  allied  to  theee. 

In  the  paralyses  of  central  leeions,  with  atrophy  of  the  muBclee, 
static  electricity  will  improve  the  general  health,  remove  pains, 
relieve  symptoms,  correct  neurasthenic  debility,  improve  appe- 
tite, digestion,  and  sleep,  if  these  are  impaired,  and  work  a 
partial  improvement  in  the  paralyses,  together  with  tetum  to 
normal  sensation  and  temperature  if  the  parts  were  cold.  These 
statements  are  equally  true  of  infantile  paralysis  following 
anterior  poliomyelitis.  The  degree  of  improvement  will  vary  in 
different  cases,  depending  partly  on  the  lapse  of  time  since  the 
beginning  of  the  paralysis  and  on  the  extent  of  the  lesion. 

171.  Methods  of  Static  Treatment.— The  methods  of 
static  treatment  for  any  form  of  paralysis  are  aa  follows: 

1.  The  slowly  interrupted  Leydenjarcnrrent  is  very  efficient 
in  cases  of  peripheral  paralysis  that  retain  faradic  excitability, 

2.  Sparks  are  elBcient  in  simple  cases  in  nhich  a  sensory 
or  circulatory  stimulus  is  desired  in  addition  to  muscle- 
cou  traction. 

3.  The  rapidly  interrupted  high-potential  Leyden  jar  cur- 
rent-bath is  efficient  in  combating  trophic  changes  and  restoring 
nutrition,  warmth,  and  contractility  in  cases  in  which  these  are 
lost  to  ordinary  methods,  provided  the  part  can  be  placed  in 
a  local  bath. 

4.  Arm-muscles  can  be  exercised  by  the  method  of  localized 
potential  alternation,  which  consists  in  placing  the  hand  in  a 
jar  of  water  connected  with  one  prime  conductor,  or  winding  a 
chain  from  the  prime  conductor  around  the  muscle-masses  of 
the  arm  and  forearm,  and  causing  contractions  by  sparks  on 
the  terminal  of  the  machine;  or  any  ordinary  faradic  electrode 
may  he  employed  in  the  same  manner  with  the  interrupted 
static  current,  regulating  the  dosage  by  the  length  of  spark-gap 
between  the  sliding- poles.  Doctor  Monell  has,  since  1893, 
employed  theee  methods  in  the  treatment  of  writers'  and  tele- 
graph operators'  paralyses.  Since  1899,  theee  methods  of 
localized  alternating  static  applications  have  been  advocated  by 
other  writera  under  the  name  of  "wave  currents." 
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It  being  the  cardinal  rule  in  electrotherapeutics  to  select,  for 
the  treatment  of  a  paralyzed  muscle,  that  form  of  current  which 
on  actual  trial  will  induce  the  most  efficient  contractions  of  the 
affected  muscles,  the  galvanic  current  supersedes  the  static  in 
many  diseased  states.  No  study  of  electricity  is  rational  that 
does  not  have  regard  to  the  actions  of  all  currents  used  in 
medical  practice.  Generally,  the  treatment  of  chronic  para- 
lytic lesions  not  only  requires  the  change  from  one  current  to 
another  during  the  course  of  improvement,  but  improved  and 
modern  apparatus  is  also  essential  to  the  best  results.  To  treat 
these  lesions,  as  many  physicians  unfortunately  do,  with  a 
common  hand  faradic  battery  that  has  little  therapeutic  value, 
is  a  serious  evil,  and  however  honestly  it  may  be  done,  it  is, 
through  lack  of  knowledge,  closely  allied  to  the  worst  quackery. 


INJURIES    OF    PEBIl'ItERAL    NERVES,    CAUSING    PARA.LTSt8. 

172.  Characteristics.  —  Laceration,  compression,  con- 
cussion, tearing,  stretching,  or  any  form  of  traumatism  to  a 
mixed  nerve,  causes  more  or  less  change  of  nutrition,  tempera- 
ture, sensation,  and  motor  functions  in  the  muscles  supplied  by 
the  injured  nerve.  The  loss  of  electrocontractility  is  propor- 
tionate to  the  degree  of  damage  done  the  nerve-fibers.  Both 
with  reference  to  prognosis  and  treatment,  these  cases  must  be 
divided  into  two  groups,  regardless  of  the  nature  of  the  trau- 
matism: (1)  those  of  receut  origin,  and  (2)  those  of  a  chronic 
character.  With  the  first,  which  are  marked  by  acute  inflam- 
matory or  degenerative  changes,  static  electricity  may  well  be 
employed  by  sedative  methods  or  counter- irritation  whea 
indicated.  Ixicalized  potential  alternation  is  one  of  the  beet 
forms  of  treatment  in  many  cases.  In  chronic  cases,  we  have 
mainly  to  deal  with  trophic  changes,  pain,  and  partial  or  com- 
plete paralysis.  In  simple  concussion  and  compression  inju- 
ries, atrophy  and  pain  may  be  absent,  but  there  is  usually  some 
disorder  of  sensation  and  some  impairment  of  motion.  In 
severe  lacerations,  the  chronic  state  may  involve  other  muscles 
than  those  supplied  by  the  damaged  fibers;  atrophy  may  be 
extreme,  and  coldness  of  (lie  p.irt  may  bo  as  troublesome  to  the 
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patient  as  any  symptom,  save  the  paralysis.  Since  any  nerve 
in  the  trunk  or  extremities  may  be  injured  hy  external  violence, 
the  physician  re(|uire8  the  principles  of  prognosis  and  treatment 
rather  than  a  repetition  of  anatomical  names.  Of  prime  import- 
ance are  certain  demonstrated  facta  regarding  the  prognosis. 

173.  Pro^noals. — The  repair  of  motor  cells,  once  lost, 
is  practically  impoHsible,  while  the  conducting  nerve-fibers 
emanating  from  healthy  motor  cells  possess  an  almost  unlimited 
power  of  regeneration.  Muscles  that  are  supphed  hy  injured 
nerve-fibers  waste  and  remain  for  a  long  time  paralyzed,  and 
may  never  spontaneously  recover,  if  their  electric  contractility 
is  lost  They  will  require  long  and  patient  treatment,  and  the 
final  result  may  be  less  than  a  complete  cure.  Muscles  that 
retain  electrocontractility  will  rapidly  respond  to  treatment, 
and  the  prognosis  is  good.  The  gravity  of  peripheral  paralysis 
from  injury  to  mixed  nerves  is  therefore  in  proportion  to  the 
impairment  of  electric  contractility  and  sensibility.  The  pr<^- 
nosis  Is  also  affected  somewhat  by  the  situation  of  the  injured 
muscles,  since  parts  farthest  from  the  centers  of  nutrition  recover 
last,  and  certain  parts  of  the  body  are  more  inconvenient  to 
treat  tfaan  others. 

TREATMENT. 

174.  When  the  impairment  of  function  is  due  to  com- 
pression or  causes  that  have  not  impaired  electrocontractility, 
the  restorative  action  of  static  sparks  is  adequate.  If  pain  is 
present,  and  especially  if  the  circulation  of  the  part  is  deranged, 
the  sparks  should  be  preceded  hy  counlcr-irritant  applications 
of  friction  or  needle-spray.  In  more  serious  cases,  the  Lcyden 
jar  current  should  be  employed .  after  the  method  of  labile 
faradization.  In  cases  marked  by  extreme  atrophy,  coldnesf, 
and  total  paralysis.  Sparks  are  not  indicated,  and  when 
employed  will  annoy  rather  than  benefit.  Great  relief  may 
still  be  given  by  static  electricity  employed  as  a  local,  high- 
potential,  high-frequency  bath.  If,  for  instance,  the  ulnar 
nerve  is  the  seat  of  the  injury,  fill  an  arm-tub  with  warm  water, 
immerse  the  arm  in  it,  and  connect  one  end  of  the  tub  with  the 
positive  pole,   and  the  opposite  end  with  the  negative  pole. 
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Usually  the  positive  is  connected  with  the  smallest  contact. 
Use  the  smallest  Leyden  jars,  and  regulate  the  dosage  to  the 
comfort  of  the  patient.  The  treatment,  which  should  last 
10  minutes,  should  be  repeated  three  times  a  week.  When 
warmth  and  nutrition  are  set  up  and  maintained,  and  the 
muscles  increase  in  size,  the  Leyden  jar  current  may  be  used 
with  ordinary  electrodes  and  slow  interruptions  to  give  exercise 
to  individual  muscles.  It  should  be  observed  that  in  the 
treatment  of  local  paralysis  due  to  injury  there  are  sometimes 
complications — as  cicatrices — that  lessen  the  efficiency  of  static 
treatment 

LEAD  PARALYSIS. 

175.  The  distribution  of  the  paralytic  effects  of  chronic 
lead-poisoning  varies  greatly,  but  generally  affects  local  groups 
of  muscles.  The  diagnosis  being  fairly  suspected  or  estab- 
lished, the  usual  prophylactic  and  eliminative  measures  should 
he  prescribed.  General  static  sparks  on  the  spine  and  muscular 
surface  of  the  trunk  and  extremities  appear  to  aid  the  elimina- 
tion, and  their  application  is  therefore  a  constitutional  measure. 
Local  treatment  of  the  paralyzed  muscles  consists  of  setting  up 
electrical  contractions,  as  in  the  treatment  of  other  forms  of 
paralysis.  Ijocal  sparks  were  used  in  the  celebrated  cases  of 
Guy's  hospital,  and  are  commonly  employed.  When  decided 
atrophy  has  taken  place,  local  sparks  are  not  only  painful  but 
have  tissues  to  work  on  for  which  they  arenotsuited.  In  such 
cases,  the  local  application  of  I^eyden  jarcurrents  by  faradiza- 
tion methods  or  an  arm-bath  in  wrist  drop  is  more  agreeable 
and  more  effective.  The  prognosis  is  good  if  the  occupation  is 
changed,  but  even  when  painters  have  been  unable  to  secure 
other  work,  and  have  simply  been  more  careful,  they  have  been 
kept  in  a  working  condition  for  years  by  occasional  periods  of 
static  treatment.  Local  potential  alternation  is  useful  for  treat- 
ment of  hand  and  arm. 

NEUniTIS. 

176.  Introduction. — Neuritis  may  be  confined  to  a 
single  nerve-trunk,  in  which  case  it  is  called  focaiized,  or  it  may 
attack   simultaneously  or  in   succession  a  number  of  nervee 
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neither  anatomically  nor  physiologically  related,  in  which  case 
it  is  known  as  multiple  neurUis.  Neuritis  is  an  inflammation  of  a 
nerve,  and  perineuritis  an  inflammation  of  the  connective  tissue 
surrounding  a  nerve.  Either  the  localized  or  the  multiple  type 
may  he  interstitial  or  parenchymatous.  Interstitial  neuritis 
attacks  the  tissue  between  the  bundles  of  nerve-tuhules,  and 
parenchymatous  neuritis  attacks  the  tubules  themselves.  The 
most  friquent  cause  of  localized  neuritis  is  cold,  and  the  nerve 
most  frequently  affected  is  the  facial.  Trauma  and  pressure  are 
frequent  causes  of  localized  neuritis.  It  is  sometimes  caused  by 
disease  of  bone  through  which  the  nerve-trunk  passes.  Tox- 
emia, or  toxic  states  of  the  blood,  such  as  are  found  in  infectious 
and  constitutional  diseaseB,  as  diphtheria,  syphilis,  and  gout, 
and  Bome  of  the  mineral  poisons,  cause  localized  neuritis. 
Alcohol  also  produces  localized  neuritis,  but  it  most  frequently 
causes  the  multiple  variety.  Pain  and  tenderness  along  the 
nerve,  and  trophic  troubles  in  the  area  of  nerve-supply  are  the 
chief  symptoms  of  neuritis.  There  is  little,  if  any,  constitu- 
tional disturbance.  The  duration  of  the  disease  varies;  some 
cases  get  well  in. a  few  weeks,  while  some  become  chronic,  and 
extend  over  months  and  years.  In  cases  due  to  cold  or  trauma, 
the  prognosis  is  favorable;  when  due  to  local  suppuration,  the 
prognosis  depends  on  the  damage  sustained  by  the  nerve,  and 
the  amenability  of  the  local  suppuration  to  treatment.  The 
electrical  reactions  of  nerves  and  muscles,  and  their  importance 
in  the  prognosis  of  neuritis,  are  described  in  Technique  and 
Pkyiiohgy  of  Direct  GurrenU. 

Inflammations  of  the  brachial  plexus  and  of  the  sciatic  nerve 
deserve  special  mention  on  account  of  their  distinct  symptoma- 
tology. Brachial  neuritis  is  an  inflammation  of  the  sheaths 
of  the  branches  that  form  the  brachial  plexus,  and  is  most 
frequently  encountered  in  gi)uty  subjects  well  advanced  in  lite. 
It  is  usually  precede<t  by  some  manifestations  of  muscular 
rheumatism.  Inflammation  of  the  sciatic  nerve  will  be  con- 
sidered elsewhere. 

177.  Multiple  Neuritis. — The  recognition  of  this  disease 
and   its  separation   from    central   nervous   diseases  belong  to 


jcbyGoogle 


m        THERAPEUTICS  OF  STATIC  ELECTRICITY.      §20 

modern  times.  Its  symptoms  were  at  one  time  attributed 
to  iMtliomyelitis,  and  again  tn  tabes  or  to  bulbar  afFections. 
The  importance  of  a  correct  diagnosis  is  very  evident,  for  in 
poliomyelitis,  tabes,  and  bulbar  affections  the  prugnasis  is  very 
grave,  depending  on  a  lesion  of  the  central  nervous  syBt«in; 
whereas,  in  multiple  neuritis,  the  pri^nosis  is  favorable,  depend- 
ing on  a  lesion  of  the  peripheral  nerves.  Both  the  central  and 
the  peripheral  lesions  have  symptoms  in  common;  namely, 
paralysis  of  motion  and  sensation,  trophic  troubles,  and  pain. 
The  lesion  in  multiple  neuritis  is  an  inflammation — acute, 
subacutf,  or  chronic — of  the  small  nerve-tnmks  supplying  the 
muscles  and  skin  in  the  regions  where  the  paralysis,  the 
atrophy,  and  the  sensory  troubles  are  found.  The  inflamma- 
tory process  is  most  destructive  in  the  smallest  nerves.  The 
destructive  process  diminishes  in  severity  from  the  periphery  to 
the  center,  both  for  the  nerves  of  the  skin  and  of  the  muscles. 

178.  Pathogeny. — The  causes  of  multiple  neuritis  are 
the  same  as  those  of  myelitis,  and  may  be  divided  into  pre- 
disposing and  exciting.  The  predisposing  cause  is  a  neuro- 
pathic predisposition  that  may  ba  hereditary  or  acquired;  it  is 
a  very  important  factor  in  the  development  of  multiple  neuritis 
in  preparing  the  way  for  *he  action  of  the  well-known  exciting 
causes,  which  may  be  grouped  in  two  great  classes:  (1)  infec- 
tions; (2)  intoxications.  In  the  class  of  infections  may  be 
cited  nearly  all  the  infectious  or  contagious  diseases — tubercu- 
losis, typhoid  fever,  diphtheria,  grippe.  In  the  class  of 
intoxications,  alcohol  is  hy  far  the  most  active  of  exciting 
causes.  The  other  toxic  substances  are,  arsenic,  lead,  sulfid  of 
carbon,  and  uicotin.  To  these  should  be  added  the  auto- 
intoxications of  diabetes,  gout,  toxemia,  and  cancer.  Cold  is 
an  important  factor  in  the  production  of  both  localized  and 
multiple  neuritis.  In  studying  the  symptomatology  of  multiple 
neuritis,  it  is  convenient  to  i-ect^nize  these  types:  (1)  the 
motor;  (2)  the  sensory;  (3)  the  ataxic.  Individually,  none  of 
these  types  constitutes  a  cuse  of  multiple  neuritis;  they  are  ali 
present  in  every  case,  but  one  type  usually  dominates  the 
others  in  any  given  case. 
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179.  The  motor  BymptomR  are,  paresis  of  voluntary  raus- 
clea,  and  difficulty  of  coordination;  the  non-striated  miiecleB 
are  very  rarely  attacked.  The  Kcnsory  type  is  characterized  by 
pain,  more  or  less  severe,  referred  to  the  course  and  dietrihution 
of  the  affecte<l  nerves.  The  ataxic  type  presents  the  symptoms 
of  tabes,  and  is  frequently  called  psetuhtabes.  The  lower 
extremities  are  most  often  the  seat  of  the  lesions,  and  the 
muscles  moat  nflected  are  the  small  muscles  of  the  foot  and  the 
peroneal  group.  Muscular  atrophy  is  a  constant  symptom  of 
multiple  neuritis,  and  develops  at  about  the  same  time  as  the 
paralysis,  but  is  much  slower  in  its  evolution.  The  tendon 
redexes  are  abolished. 

180.  Proftnosls. — If  the  cause  can  be  discovered  and 
removed,  the  prt^osis  is,  in  the  majority  of  cases,  favorable. 
The  tendency  of  some  cases  to  relajBe  must  be  kept  in  mind. 
In  view  of  the  relative  benignity  of  multiple  neuritis,  every 
care  must  be  taken  to  arrive  at  a  correct  diagnosis,  and  to  avoid 
the  error  of  .mistaking  multiple  neuritis  for  grave  central  lesions 
presenting  similar  symptoms. 


TREATMENT,     , 

181.  The  first  step  in  treatment  ia  to  ascertain  the  cause 
and  remove  it  if  possible.  To  ascertain  the  cause  of  multiple 
neuritis  is  often  extremely  difficult,  and  when  the  cause  is 
known,  it  is  not  always  easily  removed.  Alcoholics  may  go  on 
drinking,  notwithstanding  the  fact  that  they  have  been  apprised 
of  its  deleterious  effects.  A  metallic  poison  may  be  the  cause 
of  the  trouble,  yet  its  source  may  be  for  a  long  time  undetected. 
A  careful  inquiry  should  be  made  into  the  previous  history  of 
the  patient,  with  regard  to  infectious  diseases,  such  as  grippe 
or  mild  forms  of  diphtheria.  During  the  inflammatory  process, 
the  most  important  part  of  the  treatment  is  rest.  The  patient 
should  be  confined  to  bed  and  not  allowed  to  perform  any 
voluntary  movements.  The  pain  must  be  relieved,  sleep  pro- 
cured, and  complications  carefully  watched.  When  the  regen- 
erative stage  sets  in,  electricity  is  the  remedy  most  used. 
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182.  While  static  electricity,  preferably  by  counter-irrita- 
tion and  obtunding  spark  will  temporarily  relieve  the  pain  in 
acute  neuritis,  yet  it  shortly  returns;  and  to  avoid  frequent 
ofBce-visitfl,  patients  are  usually  treated  by  other  means,  until 
the  inflammation  ceases  to  be  active  and  chronic  proceseee  super- 
vene; but  no  ease  is  too  acute  to  derive  benefit  from  some  form 
of  static  treatment  with  proper  dosage.  It  may  be  stated  as  the 
result  of  practical  experience  that  most  cases  of  localized  neuritis 
are  best  treated  from  the  beginning  by  r^ulated  static  sparks, 
with  assisting  spray  effects.  Passing  to  the  chronic  stage  of 
local  neuritis,  we  find  that  the  availability  of  the  different  forms 
of  electricity  varies  with  the  part  affected  and  the  degree  of  loss 
of  muscular  excitability.  In  cases  below  the  neck,  static  treat- 
ment is  almost  invariably  superior,  unless  atrophy  and  loss  of 
faradic  reaction  are  present,  when  the  galvanic  current  Is  usually 
preferable;  or,  if  the  part  can  be  put  into  a  local  bath,  the  rap- 
idly interrupted  Leyden  jar  current  is  nutritional  and  restorative 
up  to  the  point  where  contractions  can  be  caused  to  hasten 
recovery.  The  late  results  of  neuritis,  which  bring  the  patient  to 
the  elect  rotherapeutist,  are  paralysis  and  atrophy.  In  simpler 
cases  of  perineuritis  and  non-degenerative  cases  of  interstitial 
neuritis,  the  paralysis  is  only  partial  and  atrophy  is  negligible. 
Pain  is  the  chief  symptom  that  calls  for  treatment,  and  mild 
sparks  are  efficient. 

183.  In  all  cases  in  which  Paquelin's  cautery,  blisters, 
masEiage,  acupuncture,  and  similar  measures  are  advised,  the 
static  spark  is  at  once  counter-irritant,  anodyne,  anil  muscle- 
contracting.  After  acute  processes  sulfide  in  severe  cases,  and 
from  the  beginning  of  mild  cases,  the  static  spray,  made  either 
sedative  or  counter-irritant  to  suit  the  indications,  and  the 
thick  spark  are  very  efHcient  remedies.  \\'hen  atrophy  is 
marked,  the  limb  cold,  and  faradic  and  spark  reaction  lost, 
the  Leyden  jar  bath  is  even  more  effective  and  far  more  agree- 
able than  the  galvanic  current,  as  usually  employed;  while  for 
anesthesia  the  needle-spark  is  far  superior  to  the  oft-recom- 
mended faradic  scourge.  When  pain  is  worse  from  motion  or 
position,  the  muscles  should   be  placed   in   the   aggravating 
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poature,  and  the  current  applied  until  relief  is  complete  fur  that 
seance.  Counter-irritant  frictions  are  indicated  in  sub-acute 
stages.  The  nnethml  of  potential  alternation  applied  locally  is 
recommended  hy  some  as  being  a  superior  means  of  treatment. 

184.  Prognosis. — Prognosis  varies  according  to  the' 
severity  of  the  acute  inflammatien,  or  to  the  length  of  time 
that  has  elapsed  and  the  state  of  the  tissues.  In  all  cases  it  is 
improved  by  the  use  of  static  electricity  in  a  proper  i 
Mild  cases  are  rapidly  relieved. 


DISEASES   OF   THE   KIDNEY   AND    GENTTO- 
UKINAIIT   ORGANS. 

185.  Kinds  of  Kidney  Disease. — There  are  three 
chronic  medical  diseases  of  the  kidney  to  which  the  student  of 
static  electricity  should  devote  careful  attention.  These  furnish 
the  large  white  kidney,  the  contracted  kidney,  and  the  waxy 
kidney.  The  most  frequent  causes  of  lardaceoifs  disease  of  the 
kidney  are  profuse  and  prolonged  suppuration  somewhere  in 
the  tissues  or  bones.  It  is  thus  secondary  to  the  chronic 
cachexia  of  septic  absorption.  It  therefore  ie  usually  accom- 
panied by  similar  changes  in  the  spleen  and  liver.  Its  symp- 
toms and  course  resemble  chronic  parenchymatous  nephritis. 
This  latter  is  the  "chronic  diffuse  hyperplastic  process," 
involving  the  epithelium,  glomerulea,  and  interstitial  tissue  that 
develops  the  "large  white  kidney"  that  finally  becomes  fatly 
and  contracting.  This  state  of  the  kidney  differs  from  inter- 
stitial nephritis,  in  which  process  the  contraction  is  a  gran- 
ular degeneration  with  extensive  destruction  of  the  tubular 
substance  and  a  growth  of  connective  tissue. 

1 86.  Limitations  of  Treatment. — Now,  if  the  physi- 
cian closely  studies  thrae  grave  chronic  lesions  in  standard 
works  on  "Practice,"  certain  facts  may  be  grouped  together  in 
connection  with  them. 

I.  There  is  no  direct  curative  drug  treatment  for  these 
lesions  of  the  kidney. 
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2.  It  is  esBential  to  improve  nutrition  and  the  quality  of 
the  blood  circulation,  and  aid  the  eliminative  functlnne. 

3.  Symptomatic  and  palliative  treatment  is  not  only  of 
great  importance  but  funiiehes  a  large  part  of  the  indirect 
benefit  that  occurs. 

4.  Hygienic  measures  are  an  important  part  of  the  manage- 
ment of  a  case. 

When  the  patient  is  past  remedy,  and,  with  what  aids  to 
comfort  medicine  can  give,  awaits  at  home  the  final  termina- 
tion, there  is  no  field  for  the  use  of  static  electricity;  but  from 
the  moment  the  earliest  diagnosis  is  ni^ade,  and  during  all  the 
time  the  patient  could  attend  for  ofiSce- treatment,  this  agent  is 
of  greater  concern  than  is  usually  recognized.  The  student 
will  observe  that  every  detail  of  hygienic  management  can  he 
carried  out,  every  beneficial  drug  prescribed,  every  other  effort 
made  to  protect  the  patient  from  complications,  and  improve 
his  general  condition  and  retard  the  renal  process,  without  the 
slightest  hindrance  from  the  static  current.  This  being  true, 
then,  the  best-known  medical  treatment  of  any  of  these  chronic 
diseases  of  the  kidney  can  be  unrestrictedly  instituted,  and  to 
this  treatment  can  be  added  the  actions  of  static  electricity. 

187.  Methods  of  Technique. — To  select  these  accord- 
ing to  the  actions  desired  in  a  given  case,  the  physician  should 
study  carefully,  the  methods  of  producing  special  therapeutic 
effects.  Potential  alternation  will  steady  and  strengthen  the 
heart,  act  as  a  sedative  tonic  to  the  nervous  system,  and  to 
some  extent  aid  in  elimination.  It  also  favors  sleep.  Symp- 
tomatic and  palliative  treatment  can  receive  great  aid  from 
local  applications  of  the  various  forms  of  breeze,  spray,  frictions, 
and  sparks.  For  the  relief  of  pains  and  to  impart  energetic 
tonicity  to  the  general  muscular  syst«m  (hence  benefiting  the 
circulatory  apparatus),  static  sparks  skilfully  (not  abusively) 
applied  are  of  greater  value  than  any  drugs  that  can  be 
employed  for  approsimate  purposes. 

Lastly,  direct  counter-irritations  over  the  region  of  the  kidneys 
and  the  spinal-nerve  supply,  by  means  of  the  sand-blast  spray 
as  administered  by   Doctor   Monell,  of  New  York,  appear  to 
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produce  reflex  effects  on  the  kidneya  and  the  morbid  proceBB 
that  are  clinically  valuahle.  The  effect  of  2  months'  regular 
treatment  on  the  constitutional  condition  of  a  patient  in  the 
septic  state  produced  by  an  old  bone  suppuration — one  of  the 
states  out  of  which  lardaceous  kidney  may  develop — can  only 
be  appreciated  by  those  that  have  seen  it.  The  student  is 
advised  to  carefully  investigate  the  relations  of  static  electricity 
to  chronic  diseases  of  the  kidney,  supplementary  to  general 
rational  therapeutics,  diet,  and  hygiene.  Owing  to  the  intimate 
relation  between  cardiac  and  renal  lesions,  it  is  also  important 
to  study  the  regulating  and  tonic  action  of  static  electricity 
on  the  heart.  Administer  a  few  short  thick  sparks  of  very 
small  voltage  directly  upon  the  chest  wall  over  the  apex  of  the 
heart  and  also  upon  the  cardiac  centers  of  the  spine.  In  doing 
this  never  hurt  or  distress  a  patient. 

CHRONIC    CYSTITIS. 

1 88.  As  an  adjunct  to  the  usual  management  and  thera- 
peutics of  chronic  cfstlttB,  the  patient  will  derive  some 
symptomatic  relief  from  a  sharp  counter-irritant  spray  over  the 
lumbar  spine  and  region  of  the  bladder.  It  is  often  useful  to 
follow  the  spray  with  mild  sparks. 

MEUKOSES    OF    THE    BI.ADDER. 

189.  Causes. — Hyperexcitability  of  the  sensory  reflex 
center  or  local  irritation  may  set  up  spasms  of  the  vesical 
sphincter.  Nervous  spasm  or  paralysis  of  either  or  both  the 
detrusor  or  sphincter  muscles  may  occur.  A  standard  authority 
refers  many  symptoms  of  the  genito-urinary  neuroses  to  an 
exalted  reflex  excitability,  caused  by  overstrained  physical  and 
especially  by  exciting  mental  activity  long  maintained.  Grief, 
fright,  pain,  business  anxieties  or  losses,  sexual  excess,  and 
maaturbaliun  are  cit«d  as  neurotic  causes.  The  urine  is  normal 
in  character,  though  often  irregular  in  its  secretion.  There 
may  be  hyperesthesia  or  anesthesia  uf  the  vesical  mucous 
membrane.  The  above  class  of  cases  is  not  rare,  requires  an 
exceedingly  careful  dif^nosis,  and  Includes  cases  that  are 
"often  difficult  to  cure  by  medical  means." 


jcbyGoOglc 


102     THERAPEUTICS  OF  STATIC  ELEC3TRICITY.     §20 

TRBATHBNT. 

190.  Static  electricity  is  seldom  called  on  in  the  treatment 
of  ordinary  cases  of  retention  or  incontinence  of  urine  In 
cases  in  which  electricity  is  usually  indicated,  the  galvanic  or 
faradic  currents  are  more  commonly  used  than  the  static,  and 
have  different  advantages  in  conditions  to  which  they  are  best 
suited.  In  selected  cases,  however,  static  sparks  may  be  applied 
to  the  perineum  and  to  the  lumbar  centers  to  restore  normal 
functions  in  enuresis.  Localized  potential  alternation,  rapidly 
interrupted,  dosed  to  comfortable  tolerance  upon  the  perineum, 
has  been  found  useful  in  these  cases.  A  spark-gap  of  about 
an  inch  is  employed.  The  chief  indication  For  static  electricity 
in  these  neuroses  as  in  others  is  to  diminish  the  "exalted  reflex 
excitability";  to  restore  the  nerve  and  muscle  tone  after 
"overstrained  physical  activity";  to  restore  the  tonic  equi- 
librium after  fright,  grief,  and  pain,  and  to  remove  pain  if  it 
exists  in  a  form  amenable  to  this  current;  to  counteract  the 
effects  of  masturbation  and  excessive  venery;  and  to  establish 
a  healthy  substitute  for  the  neurotic  state.  These  functions 
it  is  efficient  to  fulfil  if  employed  by  well-taught  methods, 
and  disturbing  symptoms  will  speedily  disappear  in  many  cases 
that  have  resisted  medication. 

IMPOTENCE    AND    SPBRHATOBBHEA. 

191.  The  forms  of  these  conditions  that  can  be  benefited 
by  the  administration  of  static  electricity  may  both  he  con- 
sidered together.  Galvanic  and  coil  currents  have  a  wider 
range  of  local  usefulness  in  some  varieties  of  impotence,  but  gen- 
eral indications  are  often  best  met  by  static  electricity.  Cases 
of  partial  or  complete  acute  and  subacute  impotence  resulting 
from  functional  derangements,  illness,  anemia,  neurasthenia, 
physical  prostration,  overtax,  and  allied  causes  are  well  treated 
by  tonic  static  sparks  to  the  spine,  general  muscular  system, 
and  perineum.  The  interrupted  static  current  (potential 
alternation)  is  also  employed  locally  upon  the  perineum  with 
varying  rates  of  interruption  both  rapid  and  slow.  It  haa  an 
excellent  tonic  action,  and  is  more  agreeable  than  direct  sparks. 
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Supplementary  measures  are  nearly  always  required.  When- 
ever an  improTenient  of  the  genital  functions  depends  on  an 
upbuilding  of  the  general  nervous  and  physical  forces,  then 
Matic  electricity  is  indicated.  It  helps  take  the  mind  away 
from  morbid  brooding  in  cases  that  have  been  in  the  depths  of 
deepair  from  reading  literature  about  youthful  errors. 


DI8EA8i:8  OP  WOMEN. 
192.     Gynectologlcal     Uses     of    Static     Electricity. 

While  a  static  machine  and  a  skilful  operator  are  indispensable 
to  securing  the  best  results  in  the  office-treatment  of  chronic 
non-operative  diseases  of  women,  yet  this  is  true  more  from  its 
'  ability  to  treat  the  patient  than  from  its  action  on  the 
pelvic  oi^ans.  The  immensely  valuable  local  methods  of  elec- 
trogynecology  unite  the  uses  of  galvanic  and  fine  induction-coil 
currents.  The  great  function  of  static  electricity  is  to  improve 
the  general  health;  tone  up  nerve-  and  muscle- tissues;  relieve 
pains,  headaches,  backaches,  refiex  neuroses,  neuralgias,  and 
mental  worries;  promote  sleep,  appetite,  and  digestion;  and 
in  all  ways  within  its  physiolc^ical  properties  increase  the 
state  of  comfort  of  the  patient.  The  extent  to  which  it  serves 
these  purposes  depends  on  the  skill  of  the  operator,  hence  a 
careful  study  of  Techniqtie  and  PhyMology  of  Sialic  and  Other 
High- Frequency  Currents  is  of  utmost  value  to  the  physician. 
It  is  conservative  to  say  that  physicians  who  attempt  to  use 
their  static  machine  without  proper  instruction  in  methods  do 
not  get  10  per  cent,  of  the  monetary  value  out  of  it,  and  also 
do  an  injustice  to  their  patients. 

The  special  actions  of  static  electricity  secure  therapeutic 
effects  sought  for  by  the  common  recommendations  of  counter- 
irritation,  plasters,  blisters,  hot  and  cold  applications,  liniments, 
massage,  travel,  climate,  rest-cure,  mineral  springs,  hydro- 
therapy, drugs,  sedatives,  anodynes,  nervines,  tonics,  etc.,  apart 
from  the  direct  local  indications  within  the  pelvis.  These  effects 
are  obtained  without  removal  of  clothing  or  exposure  of  the 
patient,  and  with  greater  certainty  and  facility  than  some  other 
measures  permit.     For  the  treatment  of  neurasthenia  and  other 
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morbid  entities  aenociated  with  pelvic  lesions,  the  methods  are 
the  Rame  as  described  under  proper  titles  in  other  Sections  of 
this  Course.  In  addition,  the  more  direct  gynecological  uses  of 
ptatic  electricity  will  now  be  Btated. 

193.  Simple  Ameuorrbea. — la  this  disease,  positive 
electrification  should  be  used,  followed  by  stimulating  spray, 
frictions,  or  mild  sparks  to  the  spine  over  the  ovaries.  In 
chlorosis,  anemia,  and  cachectic  conditions,  other  measures 
should  not  be  neglected. 

194.  Menorrhagia. — As  a  general  tonic  to  combat 
debility  and  nervous  symptome  resulting  from  hemorrhage,  the 
static  current  is  useful  as  an  adjunct  to  other  measures  to 
control  the  blectling.  Potential  alternation  and  sedative- tonic 
spray  to  the  spiuo  are  indicated. 

195.  Menstrnation  in  General. — This  period  is  not  a 
contraindication  for  sedative  or  general  tonic  methods  of 
employing  static  electricity  in  patients  undergoing  treatment 
apart  from  pelvic  lesions. 

196.  Dy amenorrhea. — Casesof  simplest  forms  of  discom- 
fort or  nervous  irritability,  coldness,  and  neurotic  and  circula- 
tory disturbances  are  all  comforted,  warmed,  and  composed  by 
positive  electrification  or  potential  alternation.  Often  a  sedative 
breeze  to  the  spine  or  head  is  useful.  Severer  cases  dependent 
on  uterine  lesions  require  direct  treatment. 

197.  The  Neuroses  of  the  Menopause. — Special  indi- 
cations must  be  met  to  suit  the  case.  Sharp  counter-irritation 
by  static  frictions  on  the  cervical  spine  followed  by  a  sedative 
breeze  does  much  to  relieve  the  tension  of  nervousness.  Great 
symptomatic  relief  can  be  given  during  this  period  by  the 
judicious  use  of  static  electricity.  Sparks  around  the  pelvis 
will  often  start  the  tlow  when  a  little  stimulus  to  irmervation 
is  needed. 

198.  Neuroses  and  Cachexias  at  Puberty. — At  this 
important  time  of  life  the  boy  or  girl  may  be  functionally 
regulated,  nerve  and  muscle  tone  brought  up  to  par,  and  tissue 
resistance  established  by  general  and  local  tonic  methods  of 
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employing  static  electricity.  This  would  prevent  much  of  the 
functional  ill  health  that  delays  children  in  school,  gives  them 
headaches,  and  makes  them  a  prey  to  the  invasion  of  dbease. 
In  thia  field  alone  the  value  of  static  electricity  is  incalculable, 
and  appreciative  study  may  well  be  given  to  its  physiolt^cal 
actions. 

199.  Cbronic  ZJf«rlDe  Displacements,  Tumors, 
Inflammations,    and      Associated      III      Health. — Few 

patients  with  chronic  uterine  lesions  are  otherwise  well.  Many 
of  their  symptoms  cease  on  local  treatment  with  galvanic  and 
induction-coil  currents.  Many,  however,  require  supplementary 
measures.  Probably  the  one  agent,  static  electricity,  will  more 
adequately  promote  the  strength  and  comfort  of  these  ca^es 
after  local  applications  than  all  other  resourceis  of  materia  nied- 
ica  combined.  The  indications  must  be  met  as  they  arise. 
Methods  cannot  be  stated  in  advance  in  definite  terms. 

200.  Backaches. — These  are  frequent  and  numeroUB  in 
women  and  are  practically  all  disposed  of  by  the  static  spray, 
frictions,  or  sparks,  as  needed  in  any  given  case.  Should  an 
oltstinate  case  resist  these,  the  rapidly  interrupted,  high-tension 
induction-coil  current  will  be  effective.  In  obstinate  cases  the 
cause  must  be  sought  and  removed. 

201.  Ovarian  Neuralgia  and  Obscure  Pelvic  Pains 
Dependent  on  Disordered  Innervation. — The  reflex 
effects  of  'a  sharp  counter-irritant  static  spray  interspersed  with 
sparks  on  the  area  of  pain  often  relieve  the  pains  more  or 
less  permanently,  without  medication  or  local  intrapelvic 
applications. 

202.  Pregnancy. — This  state  is  not  a  general  contra- 
indication for  static  electricity.  On  the  contrary,  many  of  the 
symptomatic  disturbances  occurring  during  pregnancy  may  be 
relieved  by  suitable  applications.  It  is  also  esjHicially  valuable 
in  restoring  strength  in  debilities  following  parturition,  during  . 
tedious  and  exhausting  cares  while  nursing,  and  at  all  periods 
of  woman's  life  when  her  health  is  deranged  by  social  and 
domestic  trials. 
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203.  Uterine  Fibroids.— Patients  that  have  fibroid 
tumors  of  the  uterus  often  require  other  treatment  than  either 
the  reduction  or  removal  of  the  tumor.  The  following  extract, 
quoted  from  Doctor  Monell's  work  on  "Treatment  of  Dieease 
hy  Electric  Currents,"  espreesee  the  relation  of  the  static 
current  to  such  patients: 

"It  combats  the  symptoms  of  general  debility,  backaches, 
neurasthenia,  insomnia,  and  nervous  disturbances  without 
waiting  for  the  slower  action  of  electrolysis.  Its  ralue  cannot 
be  appreciated  until  its  effects  are  witnessed.  It  is  a  tower  of 
strength  to  rely  on  in  the  office  and  in  the  hospital  where 
pelvic  disases  are  treated;  and  in  imparting  strength  to 
weakened  muscles,  in  improving  digestion,  promoting  sleep, 
and  releasing  the  patient  from  the  bondage  of  sedatives  and  hyp- 
notics, it  acts  as  a  restorative  agent  of  very  great  practical  value. ' ' 

In  the  equipment  of  a  physician's  office  it  would  be  difficult 
to  name  another  single  instrument  that  is  so  great  a  boon  to 
Buffering  womanhood  as  a  skilfully  handled  static  machine. 


DISEASES  OP  THE  SKIN. 

204.  The  utility  of  static  electricity  in  dermatology  is  not 
appreciated.  The  action  of  static  methods  on  the  functions  of 
the  skin  is  visible  in  every  static  treatment.  The  nutrition 
and  function  of  any  organ  depend  on  the  quantity  and  quality 
of  blood  that  enters  it.  The  circulation  in  the  skin  ie  readily 
modified  by  static  methods. 

The  diseases  of  Ute  skin,  as  pointed  out  by  Walker,  do  not 
differ  in  their  processes  from  those  of  other  organs.  The  skin 
contains  about  the  same  anatomic  elements  as  other  organs, 
and  is  therefore  amenable  to  the  same  disorders.  The  morbid 
process  is  modified  in  its  symptoms  by  the  anatomy  and 
physiology  of  the  involved  organ.  An  attack  of  acut«  indi- 
gestion may  show  itself  by  pain  and  nausea,  referable  to  the 
stomach,  and,  at  the  same  time,  as  an  urticaria  of  the  face  with 
itch,  burning  sensations,  and  the  usual  characteristic  symptoms 
referable  to  the  skin.  The  vascular  disturbance  and  the  essen- 
tial pathological  processes  do  not  differ  in  both  organs. 
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205.  The  great  majority  o(  cutaneous  diaeaees  belong  to 
inflammatory  clasees,  and  the  pathological  processes  in  inflam- 
mation of  the  skin  differ  in  no  way  from  those  found  in 
infiammation  of  other  organs.  The  skin,  through  its  position, 
is  always  exposed  to  irritating  agents,  but  it  is  so  from  birth, 
and  acquires  a  capacity  for  resisting  irritants  not  found  in  other 
ot^ans. 

Juat  as  in  other  organs,  there  are  found,  in  the  skin,  hyper- 
emia, and  anemia,  hypertrophy  and  atrophy,  congenital  mal- 
farmations,  tuberculosis,  carcinoma,  and  sarcoma.  The  health 
of  tlie  skin  depends  on  the  quantity  and  quality  of  its  blood- 
supply  and  the  normal  function  of  its  anatomic  elements,  the 
nerves,  lymphatics,  blood-vessels,  muscles,  and  the  epithelial 
and  connective  tissue  that  enter  into  its  formation.  A  change 
in  the  quantity  or  quality  of  the  blood-supply — a  disturbance  of 
the  function  of  the  anatomic  elements — if  suHicientty  marked 
or  prolonged,  becomes  pathological  and  causes  disease. 

The  effect  produced  by  static  electricity  on  the  circulation  of 
the  skin,  and  its  demonstrated  power  to  influence  the  functions 
of  its  anatomic  constituents  are  a  priori  reasons  for  its  thera- 
peutic application  in  nutritional  and  inflammatory  cutaneous 
disorders. 

206.  -Physiology  of  the  Skin.— The  functions  of  the 
skin  are:  (1)  it  protects  the  deeper  tissues;  (2)  it  is  an 
excretory,  a  secretory,  and  an  absorbing  organ;  (3)  it  is  a 
sensitive  organ  in  the  exercise  of  touch;  (4)  it  assists  in  regu- 
lating the  temperature  of  the  body.  All  these  functions,  with 
the  exception  of  the  first,  are  directly  controlled  through  the 
cerebrospinal  and  sympathetic  nervous  system.  One  of  the 
chief  physiolf^cal  actions  of  static  currents  is  their  power  of 
regulating  and  controlling  functions  through  their  action  on  the 
nervous  system,  and  the  functions  of  the  skin  form  no  excep- 
tion to  this  physiological  action  of  static  electricity. 

The  uses  of  static  electricity  as  an  adjunct  to  general  or  local 
treatment  are  as  follows: 

207.  Alopecia  Ai-eata. — Sedative  head-breeze  to  relieve 
pains  if  present;  concentrate  a  strong  positive  spray  (rich  in 


jcbyGoogIc 


108     THERAPEUTICS  OF  STATIC  ELECTRICrTY.     §20 

ultraviolet  chemical  action)  upon  the  affected  area;  potential 
altercation  or  mild  general  sparka  for  tonic  and  nutritional  effects. 

208.  Acne. — Short  thick  positive  eparke,  dose  regulated  to 
avoid  all  pain  (length  of  spark  from  ^  to  ^  inch,  with  voltage 
much  reduced),  applied  over  affected  surface  and  especially  to 
each  focus.  Stimulating  mild  sparks  and  frictions  to  spine, 
region  of  liver,  and  parts  indicated.  Stimulate  gastric  func- 
tions. Meet  all  constitutional  indications.  In  sparking  the 
face  avoid  teeth  with  metallic  filling.  With  proper  care  superior 
results  may  be  obtained  without  taxing  the  tolerance  of  the 
patient. 

209.  Anesthesia,  Ixicallzed  Areas  of. — Stimtilating 
needle-sparks  to  the  area  affected  in  mild  caees.  In  severe 
cases  apply  fusilades  of  sparks  until  sensation  is  aroused  and 
irritate  the  terminal  nerves  with  hot  frictions. 

210.  Cancers,  Superficial  Ulcers,  and  Slow-Heal- 
ing Supparattntr  Lesions. — The  deodorizing,  pain-relieving, 
and  heating  actions  obtained  with  X-rays  and  chemical  rays  ol 
light  can  be  equally  obtained  in  suitable  cases  by  the  appli- 
cation of  a  concentrated,  strong,  ozone  spray  from  the  poeitjve 
pole  of  the  static  machine,  supplemented  when  indicated  by 
nutritional  mild  sparks  upon  surrounding  areas  to  promote 
accessory  effects.  The  action  from  the  spray  can  only  be 
expected  when  the  skin  is  open  to  the  application.  An  internal 
tumor  covered  by  sound  skin  cannot  be  reached  by  the  static 
spray.  Test  upon  suitable  cases  with  a  properly  dosed  spray 
and  supporting  sparks  will  demonstrate  the  long  neglected  value 
of  static  electricity  in  these  ulcerations. 

211.  Carbuncle. — As  auxiliary  to  the  usual  surgical  prin- 
ciples, incision  and  evacuation  ol  pus  when  needed,  etc.,  apply 
a  sedative,  positive,  static  spray  to  relieve  pain.     Use  a  more 

,  stimulating  spray  and  very  mild  sparks  around  adjacent  tis- 
sues to  promote  granulation,  when  the  stage  of  healing  is 
reached.  To  improve  the  general  health,  use  potential  alter- 
nation or  general  tonic  sparks. 
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212.  Dermatalfrln- — Anodyne  spray  locally,  and  general 
tontc  Bparks  or  potential  alternation  for  constitutional  eflecte. 
Counter-irritant  frictions  are  often  useful  both  on  the  spinal 
centers  and  over  the  affected  nerves. 

213.  Dermatitis. — Sedative  breeze  to  relieve  pain  and 
allay  inflammation.  Dosage  is  moat  important.  Avoid  a 
spray  dischai^e  thai  will  leave  a  secondary  heat  and  increase  of 
blood  in  the  capillariea.  Connect  the  patient  by  chain  directly 
to  the  negative  pole.  Use  a  carefully  polished  and  fine  brass- 
point  electrode,  or  fine  copper-needle  electrode,  held  at  a  short 
distance  frQm  the  hare  skin.  The  distance  depends  on  the  rate 
of  current  generation.  With  an  ordinary  current  the  point  may 
Lie  about  2  inches  from  the  tissues.  Maintain  the  application 
until  the  eflfect  is  produced.  Repeat  frequently  until  the 
process  is  checked. 

214.  Erythema. — Sedative  applications  of  the  breeze  or 
spray  may  assist  other  measures  for  the  cure  of  alt  forms  of 
erythema.  For  erythema  nodosum,  apply  a  few  short  thick 
sparks  directly  upon  each  focus  of  the  disease  and  then  reduce 
the  heat,  etc.  by  a  cooling  breeze.  Build  up  the  general  health 
by  potential  alternation,  tonic  frictions  to  the  spine,  nutritional 
sparks,  and  all  indicated  measures.     The  r^ults  are  excellent. 

215.  Epithelioma. — These  come  under  the  forms  of 
surface  neoplasms  that  can  be  benefited  'measurably  by  the 
sprays  of  static  electricity,  which  are  rich  in  ozone  and  ultra- 
violet rays.  What  is  said  in  Art.  180  applies  hera  It  should 
also  be  noted  that  lesions  which  are  overtreated  by  X-rays  by 
operators  not  fully  skilled  in  dosage  will  he  controlled  and 
helped  to  heal  more  kindly  by  the  intercurrent  4ise  of  static 
sprays  as' instructed. 

216.  Eczema. — ^Local  sedative  or  stimulating  sprays, 
according  as  the  state  is  acute  or  chronic,  in  conjunction  with 
constitutional  measures.  A  sedative  breeze  will  often  remove 
the  itching.  A  thin  current  is  not  very  effective  in  obstinate 
cases.  A  thick  spray  discharge  concentrated  on  the  affected 
area  is  valuable  treatment.     In  old  crust-covered  cases,  the 
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scales  miint  he  softened  and  removed  by  the  usual  methods 
before  the  current  will  heal. 

217.  Ptirunoulosls. — Mild  single  sparks  on  each  blind 
boil  in  crops  of  furunculosia  either  scatter  the  stasis  or  promote 
suppuration  and  healing  afterwards.  Sedative  sprays  relieve 
acute  pains  of  more  marked  inflammation.  In  single  boils  the 
spark  will  hasten  suppuration  and  must  be  supplemented  by 
usual  dressings  and  treatment  for  the  evacuation  of  pus.  Tonic 
genera]  sparks  to  the  muscular  system  and  spine  to  promote 
the  general  health, 

218.  Berpos  Zoster. — Sedative  spray  for  s]rmptomatic 
relief  in  acute  etnge.  General  tonic  methods  in  chronic  cases 
with  debility  and  ill  health.  Is  not  a  direct  specific  for  the 
disease,  which  runs  its  course  but  with  less  severity. 

219.  I^upns. — What  is  said  of  cancers,  ulcers,  etc.  applies 
to  lupus.  Much  can  l>e  done  in  suitable  cases  by  proper  static 
sprays,  both  singly  and  in  alternation  with  X-rays  and  electric- 
light  treatment.  For  ordinary  use  the  spray  has  advantages, 
but  must  be  a  thick  current  to  be  fully  effective. 

220.  Pniritua. — Sedative  spray  interspersed  with  mild 
sparks  gn  the  uncovered  skin  will  often  relieve  or  modify 
severity.  For  anal  cases  local  potential  uitemation  with  Doctor 
Monell's  rectal  electrode  improves  the  venous  circulation  and 
often  gives  long  lasting  relief. 

221.  Psoriasis. — General  tonic  spark  applications  to 
build  up  the  general  health  as  an  adjunct  to  other  measures, 
especially  the  X-ray.      Ordinary  static  applications  to  patches 

of  this  disease  do  not  cure  it 

222.  Red  Nose. — The  simple  redness  that  some  people 
complain  of  may  often  be  much  lessened  by  attention  to  the 
portal  circulation  and  a  static  spray  upon  the  nose.  Use  a 
thick  concentrated  positive  spray  fur  5  minutes.     Repeat  for  a 

few  times. 

223.  Scrofuloderma. — General  tonic  and  alterative  sparks 
to   muscular    surface   to   improve    the  general  health.     Hild 
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sparks  on  the  enlarged  glands.  Most  glandular  enlargements 
of  a  non-malignant  nature  will  resolve  under  the  stimulating 
action  of  mild  static  sparks.  A  localized  potential- alternation 
method  can  also  be  used  with  great  benefit.  The  action  of  the 
rapidly  interrupted  high -potential  application  is  similar  to  the 
familiar  sedation  and  nutritive- tonic  efTects  of  long  fine-wire 
coils,  but  has  a  much  higher  voltage  and  deeper  action. 

224.  Tinea  Tonsurans. — Apply  a  concentrated  positive 
spray  with  a  thick  current  that  is  rich  in  germicidal  ozone. 
Curative  results  have  been  obtained  that  closely  resemble  the 
results  of  X-rays. 

225.  Ulcerations,  Acute  and  Ctaronic. — Sedative 
Bpray  to  relieve  congestions,  pain,  and  soreness;  later,  more 
stimulating  sprays  to  promote  granulation,  with  mild  sparks 
on  surrounding  tissues  to  improve  local  circulation.  General 
tonic  and  alterative  spark-treatment  for  constitutional  effects  in 
cachectic  states  from  septic  absorption,  and  all  negative  run- 
down conditions.  As  an  adjunct  to  the  usual  dressings  and 
treatment  of  ulcers  static  electricity  is  of  very  great  value. 
This  applies  to  all  forms  that  are  accessible. 

226.  Urticaria,  Chronic. — Sedative  spray  to  relieve 
itching.  General  tonic  eletrification  for  nutritional  effects  as 
adjunct  to  diet  and  usual  medication.  Mild  sparks  and  counter- 
irritations  over  region  of  liver  are  useful 
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INTItODUCTION. 


ADTANTAGES  OF  EliECTniCITT. 


t-OMMEKfJIAI,    1 

1 .  No  profession  or  art  has  such  vnried  demands  for  its 
succesBful  practice  as  dentistry,  and  no  single  agent  meets  more 
of  these  requirements  than  electricity  as  at  present  developed. 

In  the  past  the  only  practicable  applications  of  electricity 
were  such  as  could  be  derived  from  battery  power,  but  the  out- 
put of  the  battery  as  a  source  of  electric  energy  was  so  small,  as 
compared  with  its  bulk,  that  even  the  space  it  occupied  was  no 
small  consideration.  The  care  necessary  to  keep  it  in  good 
working  order  was  a  burden,  and  the  great  complication  of  the 
parts  made  electricity  a  formidable  and  uncertain  agent.  On 
this  account,  if  the  dentist  used  electricity  at  all,  his  battery 
consisted  of  but  a  few  cells,  and  he  was  content  to  use  only 
such  instruments  as  retjuired  but  little  electric  energy  to  operate 
them.l  In  fact,  the  first  applications  of  electricity  were  in  the 
form  of  light  power,  such  as  would  operate  the  armature  in  the 
shocking  machine,  or,  later  on,  the  electric  mallet,  cautery,  and 
month-laoip- 

2.  ■  Commercial  Electricity  as  a  8ul)stltute  for  Bat- 
teries.— Although  the  battery,  as  a  source  of  electric  energy, 
was  practical  and  successful  in  the  hands  of  a  few  that  under- 
stood it,  it  has  not  proved  so  in  the  hands  of  the  majority,  and 
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this  has  cost  a  Bhadow  upon  the  advent  of  commercial  electricity 
as  supplied  to  us  at  this  day.  Many,  no  doubt,  have  hesitated 
to  install  modern  electricity  in  their  practice  for  no  other  reason 
than  that  it  has  not  been  a  brilliant  success  as  supplied  by  the 
battery  power  of  the  past.  But  the  banner  should  bear  in 
mind  that  be  has  no  longer  to  do  with  the  making  of  the 
ener^,  but  with  the  use  of  it  as  furnished  to  him  by  two  or 
three  wires.  The  generating  of  commercial  electricity  has 
become  an  industry  engaged  in  by  corporations  and  companies 
for  the  supply  of  cities  and  towns,  and  the  operation  of  an 
electric  plant  on  a  small  scale  has  been  made  so  simple  that 
many  public  buildings,  hotels,  and  private  residences  operate 
their  own. 

3.  Preolslon  With  Which  Klectricity  Is  Vsed. — While 
we  cannot  yet  say  with  certainty  what  electricity  is,  it  has  been 
found,  however,  to  produce  results  as  accurate  as  those  obtained 
by  the  application  of  a  rule  in  mathematics,  and,  when  it  ia 
properly  understood,  it  can  be  depended  upon.  A  given  current 
forced  through  a  known  conductor  under  a  given  pressure 
always  produces  the  same  amount  of  magnetism  in  an  iron 
core,  the  same  rise  in  temperature  in  tlie  conductor,  or  deposits 
the  same  quantity  of  a  metal  from  its  solution.  A  current  of 
7. 46  amperes  flowing  under  100  volts  pressure  is  an  enei^  equal 
to  1  horsepower.  The  heat  produced  by  burning  a  given  quan- 
tity of  ethyl  alcohol  can  be  quite  closely  calculated,  but  not  so 
easily  or  accurately  as  the  heat  produced  by  electrically  heating  a 
conductor.  It  is  jwssible  for  the  electrician  to  figure  with  pencil 
an<l  [Miper,  beforehand,  the  exact  amount  of  heat  that  will  be 
produced  by  the  various  arrangements  of  quantit}',  pressure,  and 
resistance;  or,  a  given  current,  it  has  been  found,  will  deposit 
a  given  quantity  of  metal  from  its  solution  in  a  certain  time. 
One  ampere  will  deposit  4.024  grams  of  silver  in  1  hour. 

4.  Measurement  of  Current. — These  results  always 
follow  the  operations  of  electrical  encT^y,  and  are  so  accurate 
and  ever  present  that  they  are  made  the  basis  tor  the  measure- 
ment of  eleciricity.  The  different  forma  of  the  voltmeter, 
ammeter,  and  waltineter  are  constnicted  so  as  to  operate  under 
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one  of  theae  laws,  or  a  combination  of  them.  In  the  electro- 
magnetic meter,  the  current  is  measured  by  the  electromagnetic 
effects;  in  the  electrothermal  meter,  it  is  measurt'd  by  the 
increase  in  the  temperature  of  a  resistance  through  which  the 
current  passes,  or  by  the  evaporation  of  a  liquid  heated  by 
the  current;  or  in  the  electrochemical,  by  the  electrolysis  of 
the  solution  of  a  metallic  salt,  the  deposit  being  weighed. 

5.  Accuracy  Required  In  I>eiital  Practice. — Nearly 
all  operations  in  dental  practice  require  the  utmost  accuracy  in 
the  apphcation  of  enei^,  whether  in  the  form  of  power,  heat, 
light,  or  chemiam,  and  as  seen  from  the  forgoing,  the  principle 
of  the  characteristics  of  electricity  is  the  identity  of  its  opera- 
tions under  like  conditions! '  Not  only  this,  but  the  perfection 
and  eaee  with  which  ita  action  may  be  regulated  or  varied  for 
different  degrees  of  intensity,  are  important  considerations. 
The  speed  for  revolving  the  burr,  the  heat  for  the  desiccation 
of  dentin,  for  softening  gutta-percha,  for  annealing  gold,  or 
for  fusing  porcelain  should  be  easily  varied  to  suit  each 
case  at  hand. 

./ 

6.  CoDtrol  of  Electric  Appliances. — These  conditions 
are  not  always  alike,  and  electricity  obeys  the  throw  of  the 
rheostat  lever  so  accurately  that,  as  if  by  mfigic,  the  will  of  the 
operator  is  felt  at  the  instrument  under  operation.\ '  After  a  little 
experience,  his  control  over  each  appliance  through  thej-heostat 
becomes  almost  automatic.  The  pianist,  in  reading  a  piece  of 
music,  does  not  think  of  the  movement  of  each  of  his  fingers  as 
they  glide  over  the  finger-board,  or  of  the  management  of  the 
pedals  with  his  feet,  and  so  it  is  in  the  manipulation  of  a  well- 
constructed  electrical  instrument.  There  is  no  effort  at  calcu- 
lating how  a  certain  thing  is  to  be  accomplished,  but  quite 
involuntarily  the  mental  image  of  what  is  to  be  done  is  trans- 
formed into  the  deed  itself.  The  electric  dental  engine,  as  per- 
fected today,  increases  or  decreases  its  speed,  stops  or  reverses 
at  the  touch  of  the  operator,  and  does  all  this  so  easily  that  it 
requires  little  effort  on  the  part  of  the  operator,  the  mental 
routine  ceases,  and  the  control  becomes  automatic.  The 
attention  of  the  operator,   instead  of   being  divided  between 
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the  inBtrument  and  the  operation,  is  now  concentrated  upon 
the  latter. 

7,  Constant  Pressure  of  Commercial  Current. — The 

pressure  of  commercial  current,  as  used  for  incandescent  light- 
ing, is  practically  steady,  so  that  each  contact  button  of  the 
rheostat  always  gives  the  same  raj«  of  speed  to  the  engine,  or 
the  same  heat  to  heating  appliances,  and  by  a  glance  at  the 
rheostat  the  rate  of  current-flow  is  noted. 

8,  Simplicity  of  Reifulatlon. — A  predetermined  require- 
ment of  energy  for  a  given  purpose  or  instrument  can  always 
be  accurately  obtained,  thereafter,  by  using  the  same  contact 
button.  The  flow  of  water  from  a  faucet,  or  of  gas  from  a 
burner,  cannot  be  more  accurately  r^ulated  than  a  current  of 
electricity  by  means  of  the  rheostat.  The  great  variety  of 
appliances  that  can  be  made  for  modifying  the  strength  of  the 
electric  current,  the  accuracy  of  their  gradations,  and  the  per- 
fection of  control  at  once  make  it  possible  to  use  the  same 
current  for  the  heaviest  motor  work  or  the  most  dehcate 
cataphoresis.  No  energy  at  our  command  has  such  a  wide 
range  of  action  and  is  at  the  same  time  so  easily  and  accurately 
regulated  as  electricity. 

9,  Cleanliness. — The  cleanliness  of  electricity  is  another 
prominent  characteristic,  and  this  is  especially  desirable  in 
dental  practice.  The  older  forms  of  power,  except  foot-power, 
when  used  at  all,  were  obtained  by  the  combustion  of  oil  or  gas, 
or  by  the  use  of  a  water-motor.  While  the  gas  engines  were 
generally  satisfactory,  the  odor  of  the  oil  or  gas  would,  in  time, 
fill  the  apartment,  and  the  complication  of  part3  was  sometimes 
a  source  of  trouble.  The  water-motor  was- cleaner  but  water- 
power  was  not  always  available.  The  one  thing  prominent  in 
the  use  of.  electric  energy  is  the  cleanliness  that  may  be 
preserved  in  whatever  form  it  is  used.  Wherever  there  is 
friction  in  machinery  there  must  be  a  lubricant,  and  wherever 
there  are  many  moving  parla  the  difiBcuKy  of  preserving 
cleanliness  is  often  serious.  In  the  electric  motor,  the  two  bear- 
ings of  the  armature  shaft  are  the  only  parts  that  require  oil. 
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and,  since  the  motion  here  ia  rotary,  there  is  little  danger  of  the 
oil  being  thrown  about.  In  well-constructed  motors  the  hear- 
ings are  not  only  continuously  oiled,  either  by  a  revolving  ring 
or  by  a  wick,  but  the  whole  bearing  is  so  constructed  that  the 
surplus  oil  finds  its  way  into  a  drip-cup.  A  ^-horsepower 
motor  can  be  placed  at  any  convenient  point  about  the  chair 
without  any  danger  of  soiling  the  immediate  objects. 

10.  Superior  Qualities  of  Electric  Llerht.— The 
electric  light  has  advantages  over  other  formB.  It,  too,  is 
without  dirt  or  odor.  The  atmosphere  is  not  robbed  of  its 
oxygen,  nor  is  it  vitiated  by  the  products  of  combustion,  A 
small  light  can  be  enclosed  within  the  mouth  without  discom- 
fort, or  a  large  one  may  be  poised  in  any  desired  position  about 
the  chair.  The  heat  radiated  from  the  incandescent  bulb  is  not 
enough  to  set  fire  to  objects  with  which  it  may  come  into 
contact,  so  that  it  can  often  be  used  where  a  gas  or  oil  flame 
would  not  be  pennissible. 

11,  Production  of  Pure  Heat. — While  the  cleanliness 
of  electrical  heat  would  alone  recommend  it  tor  use  in  the 
dental  office,  there  are  some  processes  in  dental  practice  to 
which  electrical  heat  by  its  purity  and  wide  range  is  especially 
adapted,  as  for  instance,  its  purity  for  annealing  gold,  or  fusing 
porcelain,  or  its  wide  range,  from  the  softening  of  gutta-percha 
or  warming  water,  to  the  melting  of  porcelain  or  platinum. 
Pure  heat  is  of  solar  origin,  and  yet  when  heat  is  produced  by 
electrically  heating  a  conductor  that  does  not  oxidize  or  undergo 
any  change,  as  in  the  case  with  one  constructed  of  platinum  or 
iridium,  it  is  practically  pure.  It  is  without  gas  or  odor  and 
can  be  easily  regulated.  The  range  of  electrical  heat  depends  on 
the  manner  in  which  it  is  produced.     If  it  is  produced  by  the 

■resistance  of  the  conductor,  then  the  highest  limit  of  the  heat 
will  be  the  melting-point  of  that  conductor.  If  platinum  or 
iridium  is  used  as  the  conductor,  the  range  of  heat  will  be 
between  zero  and  the  melting-points  of  these  metals,  or  about 
3,600".  If  it  is  the  heat  of  the  arc  it  will  be  nearly  6,000°  F. 
While  the  latter  is  the  most  intense  heat  that  man  can  produce, 
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it  can  at  the  same  time  be  manipulated  between  the  two  hands 
of  the  operator  without  inconvenience  or  danger  to  life,  again 
illustrating  the  fitness  of  electricity  in  dental  practice. 

12.  Decreased  Noise  and  Yibratlon. — A  feature  char- 
actertBtic  of  electric  energy  is  the  very  small  amount  of  noise  in 
its  operations.  As  a  matter  of  fact,  there  is  no  noise  in  any 
operation  of  electricity  itself  when  properly  used  except  the  arc 
tone  or  the  sharp  report  following  a  voltaic  discharge.  The 
sputtering  of  the  arc  light  is  due  to  bad  carbons  or  imperfect 
adjustments,  and  the  noise  of  the  motor  is  due  more  often  to 
hadly  shaped  armatures  and  poor  adjustment  of  the  brushes 
than  to  the  flow  of  the  current.  These  are  the  faults  of  the 
instruments  themselves  and  not  of  the  energy  that  operates 
them.  But  even  a  bad  electric  motor  produces  no  more  noise 
than  the  very  best  water-motor  of  the  same  horsepower.  The 
engines  operated  by  gas,  oil,  or  steam  are  ordinarily  reciprocating 
engines,  and  wherever  there  is  a  change  in  the  direction  of  the 
movement  of  any  mass  of  metal,  as  there  is  in  the  pistons  and 
valves  of  these  engines,  vibrations  will  be  set  up  in  the  whole 
machine  and  in  adjoining  objects  that  produce  the  noise  and 
jar  characteristic  of  these  engines.  '  With  the  electric  motor, 
however,  the  motion  is  rotary,  and  the  only  sound  from  a  good 
instrument  is  the  hum  produced  by  the  air  friction  of  the  arma- 
ture,  or  perhaps  the  friction  of  the  brushes  upon  the  commu- 
tator. The  noise  of  the  electric  mallet  is  due  to  the  weighted 
armature  coming  abruptly  against  hard  substances  in  either 
direction  of  its  swing.  But  since  the  force  of  each  blow 
depends  on  the  sudden  impact  of  one  moving  mass  against 
another,  the  sound  thereby  produced  will  always  be  present. 

The  other  operations  of  electric  energy  are  without  any 
audible  sound.  An  oven  may  be  heated  to  the  melting-point 
of  platinum,  and  there  may  be  a  horsepower  of  energy  in  opera- 
tion, but  it  cannot  be  heard.  The  incandescent  light  glows  and 
all  galvanic  processes  go  on  without  sound. 

13.  Care  of  Apparatus  Reduced. — When  the  dental 
office  is  equipped  with  commercial  electricity,  as  at  present  sup- 
plied, the  current  becomes  as  reliable  as  the  water  or  gas,  and 
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the  dcDtist  is  relieved  of  much  care.  Then,  too,  the  instru- 
ments for  using  the  current  are  highly  perfected.  The  current  • 
is  supplied  at  a  given  pressure,  which  is  maintained  at  all  times 
with  wonderful  accuracy.  The  instruments  using  it  are  made 
to  operate  with  this  pressure  just  as  a  gas-humer  for  gas,  or  a 
water-inotor  for  water.  With  an  electric  syBtem  operating  at 
110  volts  pressure,  a  lamp,  when  burning,  plainly  shows  a 
departure  of  5  volte  in  either  way  from  the  standard.  For  this 
reason,  the  operator  need  not  at  any  time  be  concerned  about 
the  working  of  his  electrical  instruments  when  they  are  used 
upon  the  current  for  which  they  are  intended.  His  supply  is 
always  uniform,  and  he  need  only  see  that  the  connections  are 
properly  made.  The  electric  light  requires  no  care  to  keep  it 
in  order,  and  the  motor  needs  only  to  be  kept  clean  and  oiled 
occaBionally.  The  heating  appliances  require  no  special  atten- 
tion, and  the  other  operations  of  electricity  go  on  with  like  free- 
dom from  care  on  the  part  of  the  operator. 

Another  feature  that  commends  the  use  of  electricity  in  dental 
practice  is  the  £exibility  of  the  system.  Wherever  wat«r  is 
used  in  an  office  it  is  necessary  to  convey  it  by  a  system  of 
piping.  This  not  only  necessitates  removing  part  of  the  floor  or 
ceiling,  but  the  danger  of  leaks  occurring  at  points  diflicult 
of  access  is  always  present  Any  additional  fixtures  require  great 
expense  and  discomfort  until  the  pipes  are  concealed.  The 
same  that  is  said  of  water-piping  applies  also  to  gas-fixtures. 

14.  Wide  Bange  of  Adaptability. — If  water  is  used  for 
power,  the  customary  method  of  transmitting  the  power  from 
the  motor  to  the  lathes  is  by  a  system  of  shafting,  so  that  it  is 
not  easy  to  extend  it  to  adjoining  rooms,  or  to  any  great  dis- 
tance. When  a  single  motor  is  used  for  all  purposes,  as  is 
generally  the  case  where  water-power  is  used,  it  is  often  neces- 
sary to  set  the  whole  line  of  shafting  in  operation  for  the 
smallest  as  well  as  the  largest  piece  of  work.  With  the  electric 
system,  however,  it  is  quit«  different.  Any  change  or  extension 
of  the  electric  wiring  of  the  apartment  is  much  more  easily 
made  than  in  the  case  of  pipes.  Instead  of  removing  part  of 
the  floor  or  ceiling  fot  this  purpose,  the  wires  can  often  be  laid 
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or  pushed  through  between  the  floors  or  walls.  The  manufac- 
turers have  produced  bo  many  convenient  appliances  for  out- 
Bide  or  open  wiring  that  it  is  not  always  necessary  to  conceal 
the  wires.  They  hOve  also  simplified  matters  by  the  use  of  the 
flexible  cord  so  that  a  niotor,  lamp,  or  any  instrument  or  appli- 
ance can  be  quickly  attached  to  a  fixture  and  placed  at  will. 
The  electric  fan  can  be  attached  to  a  lamp-socket  and  placed  in 
any  suitable  position  with  no  further  trouble  than  that  of  screw- 
ing in  the  plug.  For  lathe  work,  instead  of  having  one  lai^ 
motor,  as  is  necessary  when  using  water-power  or  the  gas 
engine,  several  motors  may  be  used,  each  one  adapted  and 
belted  for  the  particular  use  for  which  it  is  intended.  Thus, 
one  for  grinding  and  polishing  in  the  laboratory,  one  for  con- 
densing air,  and  one  for  the  operating  chair  is  a  luxury  not 
realized  from  any  other  form  of  power. 

15.  Safety  in  Use  of  Electricity. — For  a  time  after  the 
introduction  of  electricity  there  were  many  death  accidents  from 
this  agent.  This  led  to  the  belief  that  the  dentist  would  endan- 
ger his  life  by  using  electricity  in  any  other  form  than  that  for 
which  it  is  commonly  used — light  and  power.  But  he  should 
bear  in  mind  that  all  the  practical  uses  to  which  he  can  put  it 
do  not  require  a  high  volti^e,  and  that  the  currents  ordinarily 
used  for  incandescent  lighting  meet  every  requirement.  The 
pressure  of  these  currents  does  not  exceed  220  volts,  and  while 
some  persons,  under  favorable  conditions,  might  be  unpleasantly 
shocked  by  this  current,  it  is  not  regarded  as  a  dangerous  one. 
But  a  current  of  220  volts  is  not  ordinarily  used  for  lighting. 
In  the  three-wire  system  it  can  be  obtained  by  connecting  the 
outer  wires,  but  the  lamps  are  usually  placed  between  one  of 
the  outer  wires  and  the  middle  wire,  which  gives  but  one-half 
of  220,  or  110  volts.  In  the  ordinary  wiring  of  buildings  it 
would  be  by  accident  entirely  that  a  person  would  make  a  con- 
tact between  the  outer  wires  and  receive  220  volts.  When  the 
alternating  current  is  used  the  voltage  is  often  as  low  as  48. 
Currents  of  over  220  volts  pressure  are  not  only  dangerous  to  life, 
but  they  possess  no  practical  value  over  lower  voltage  currents 
for  dental  purposes.     The  500-volt  current  may  be  used  for 
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power,  light,  or  heat,  where  the  lower  pressure  currents  are  not 
available,  but  this  ia  regarded  as  a  dangerous  current,  since 
there  have  been  deaths  from  it  under  favorable  conditions,  and 
the  dentist  should  protect  himself  by  means  of  automatic  appli- 
ances, which  make  it  an  impossibility  to  get  the  full  currents 
strength  through  thoughtlessness  on  his  part. 

LIGHT. 

THE  ELECTRIC  31AMP. 

16.  Convenience  of  Electric  Lamp. — The  nature  of 
the  dental  office  calls  for  a  clean  and  safe  light.  The  electric 
light  does  not  rob  the  air  of  its  oxygen  and  does  not  vitiate  it 
with  the  products  of  combustion.  An  electric  light  can  be 
placed  at  any  convenient  point  about  the  chair  and  in  positions 
where  a  gas-flame  would  be  impractical.  A  50-candlepower 
lamp  may  be  poised  within  a  short  distance  of  the  patient,  or  a 
2-candlepower  lamp  can  be  used  within. the  mouth  without 
danger  or  discomfort  to  either  patient  or  the  operator.  More- 
over, the  ornamental  style  in  which  electric-light  fixtures  are 
now  supplied,  permits  of  many  pleasing  designs  for  lighting. 
An  ornamental  figure  can  be  made  to  hold  a  chain  of  series- 
lamps,  or  another  figure  can  be  used  for  holding  a  large  lamp 
for  the  chair.  While  these  fixtures  are  highly  useful  to  the 
dentist,  they  are  also  pleasing  to  the  patient. 

17.  Coustpuction  of  Lamp. — The  incandescent  lamp 
consists  of  a  carbon  filament  enclosed  in  a  glass  bulb.  In 
order  to  produce  light,  the  filament  must  be  raised  to  a  very 
high  beat.  If  this  were  done  in  the  atmosphere,  the  carbon 
would  be  consumed.  For  this  reason,  the  filament  is  enclosed 
in  a  glass  bulb  from  which  the  air  has  been  withdrawn.  At  the 
small  end  of  the  bulb,  two  pieces  of  platinum  wire  are  sealed  in 
the  glass,  to  the  inner  ends  of  which  are  attached  the  two  ends 
of  the  carbon  filament,  and  to  the  outer  ends  two  copper  wires, 
which  are  soldered,  one  to  the  threaded  shell  of  the  base,  and 
the  other  to  the  button  in  the  middle.  When  this  is  screwetl 
in  a  socket,  electrical  connection  is  made  with  the  mains. 
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18.  The  Fllainent. — Carbon  ia  UBed  for  the  filament 
because  it  will  witbetand  a  very  high  heat  when  excluded  from 
the  air.  The  filament  in  a  16-candlepower,  llO-volt  lamp,  is 
about  7  inches  long,  and  -nflnr  inch  in  diameter.  This  has  a 
reeistance  of  about  220  ohms,  and  such  a  lamp  is  usually  esti- 
mated to  consume  about  J  ampere, 

19.  liife  of  the  Ijamp. — The'average  life  of  an  incan- 
descent lamp  is  estimated  at  500  hours.  If  it  is  used  on  a 
current  whose  voltage  does  not  rise  higher  than  that  for  which 
the  lamp  is  intended,  it  will  last  much  longer  than  the  fort^o- 
ing  estimate.  A  few  moments  of  over-voltage  will  soon  ruin 
a  lamp.  During  the  life  of  a  lamp  it  is  most  efficient  at  first, 
and  gradually  diminishes,  until,  if  it  does  not  burn  out,  it 
becomes  worthless  because  of  its  increasing  resistance  and 
because  of  the  blackening  of  the  inside  of  the  bulb  by  a  deposit 
of  carbon.  The  lamp  gives  but  little  light  and  consumes  so 
much  current,  comparatively,  that  it  should  be  exchanged. 


5.  S.  WJtOe  Lamp/or  Uu  Hrad-Rat. 

20.  Miniature  I^amp. — The  miniature  lamp  is  con- 
structed in  precisely  the  same  manner  as  the  larger  ones,  except 
that  all  the  proportions  are  much  smaller.  This  form  of  lamp 
when  properly  mounted  makes  a  mouth-lamp,  which  is  one  of 
the  most  important  dental  adjuncts. 
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21.  8.  8.  White  iMtnp  for  the  Head-Rest. — The  plec- 
tric  lamp  makes  the  ideal  light  for  the  dental  chair.  It  ia  an 
easy  matter  to  poise  one  at  a  convenient  distance  and  position 
from  the  patient  One  of  the  first  lamps  upon  the  market  for 
use  6S  an  operating  lamp  is  that  made  by  the  S.  S.  White 
Deatal  Company,  and  is  shown  in  Fig.  1. 

This  lamp  is  to  be  attached  to  the  head-rest,  A  plate  ts 
permanently  fastened   underneath    the   same   and    the   lamp 


support  is  quickly  sprung  into  this  by  means  of  a  slip-joint. 
The  lamp  first  supplied  with  this  appliance  was  one  of  about 
4  candlepower,  which  was  used  in  series  with  a  larger  lamp  for 
resistance.  Since  that  time  the  lamp  manufacturers  hare  so 
improved  in  their  construction  that  an  S-candlepower  lamp  can 
be  made  small  enough  to  be  contained  in  the  reflecting  hood. 
The  latter  lamp  needs  no  extra  resistance. 

22.     Victor  Head-IJamp. — The  Victor  Electric  Company 
supplies  a  lamp,  as  shown  in  Fig.  2,  which  is  to  be  worn  on  the 
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head.  In  some  respects  this  is  the  ideal  lamp.  It  casts  no 
shadow  and  the  operator  has,  at  all  times,  good  illumiDation  of 
the  field  in  operation. 

23.  Stereoptlcon  liamp. — The  General  Electric  Com- 
pany supplies  a  50-candlepower  lamp  tor  stereopticon  purposes, 
and  when  this  is  mounted  on  a  flexible  bracket  arni,  such  as 
maj'  be  had  at  any  electrical  supply 
house,  it  is  a  most  convenient  and 
eflBcient  fixture.  A  reflecting  shade 
dan  easily  be  adjusted  to  the  lamp- 
socket,  which  may  be  turned  at  such 
an  angle  as  to  intensify  the  light 
and  at  the  same  time  shade  the 
patient's  eyes. 

24.  Illumination  of  th« 
Uouth. — The  lamps  just  referred 
to  are  for  use  as  general  operating 
lamps,  for  dark  days,  and  at  the  close 
of  the  day,  and  are  best  operated  on 
commercial  currents.  The  miniature 
lamp  is  to  be  used  within  the  mouth, 
and  especially  for  the  purpose  of 
'°'  '  examination   and   diagnosis,  for  the 

SUnopUeon  lamp.  ,  111 

detection  of  pulpless  teeth,  engorge- 
ment of  the  antrum,  and  of  cavities,  especially  those  between 
the  teeth.  The  extent  of  many  abscesses  can  often  be  outlined 
by  this  means.  The  miniature  lamp  is  to  be  used  as  often  in 
the  daytime  as  upon  dark  evenings,  and  may  be  operated  upon 
either  the  commercial  current,  with  the  proper  resistance,  or  by 
a  small  battery. 

25.  S.  S.  "White  Mouth-Lamp. — As  with  the  head-rest 
head-lamp,  the  S.  S.  White  Company  were  among  the  first  to 
introduce  a  lamp  for  the  mouth.  This,  as  shown  in  Fig.  4,  con- 
sists of  a  handle  with  the  lamp  and  reflecting  mirror  at  the  end. 
A  feature  of  this  lamp  is  the  convenient  device  for  regulating  it, 
A  small  rheostat  is  made  a  part  of  the  handle,  whereby  the 
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lamp  can  be  easily  and  quickly  adjusted  for  the  strength  of  the 
current  by  the  simple  sliding  of  the  ring  seen  near  the  middle 
of  the  handle.  This  lamp  may  be  operated  by  a  few  dry  cells 
or  upon  the  commercial  current  in  series  with  a  32-  or  50-caDdle- 
power  lamp. 

The  Ritter  Dental  Manufacturing  Company  supplies  a  mouth- 
lamp,  which  is  shown  in  Fig.  6. 
The  lamp  is  encased  in  an  alum- 
inum handle  and  shield,  making 
it  light  and  clean.  This  lamp 
is  intended  to  be  operated  by 
dry  cells,  which  are  encased  in 
the  wall  cabinet  to  the  left. 

26.  victor  Mouth- Ijamp. 

The  Victor  Electric  Company, 
also,  has  a  mouth-lamp  on  the 
market.  This  has  been  equipped 
for  both  the  commercial  current 
and  for  battery  use.  The  lamp 
is  encased  in  the  end  of  a  long 
tube,  so  constructed  that  the 
current  cannot  reach  the  patient 
in  case  of  any  accidental  ground- 
ing of  the  wires.  When  it  is  to 
be  used  upon  the  commercial 
current,  a  lamp  is  used  for  resist- 
ance, as  shovm  in  Fig.  6. 

27.  Swltct  for  Opera- 
ting IJamp. — The  mouth-lamp 
not  being  an  every-day  neces- 
sity, the  makers  have  provided 
for  this  by  using  a  Vetter  current  tap  base  upon  the  lamp, 
which  makes  a  complete  outfit  ready  for  use  when  screwed  in 
an  ordinary  lamp-sockeL  When  the  lamp  is  to  be  operated 
by  a  battery  it  is  supplied  with  a  foot-button  by  which  the 
lan^p  can  be  operated  intermittently,  a  convenient  feature  in 
many  instances.     It,  moreover,  saves  considerable  current,  an 
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item  not   fo   be  overlooked  when   the  lamp  ia  operatwl  by  a 
—  battery,  for   in    practice 

the  lamp  without  a  Bwitcb 
is  burned  aa  much  out 
of  the  mouth  as  it  is 
within  it. 

28.  Drowning 
Mouth -Lam  p.  —  The 
Browning  Manufacturing 
Company  Bupplies  a 
mouth-lamp  to  be  opera- 
ted by  a  battery  giving 
from  4  to  10  volts.  The 
lamp  is  enclosed  in  an 
aluminum  shield,  and, 
inasmuch  as  this  lamp 
IB  not  to  be  used  as  on  a 
commercial  current,  the 
Fio.  6.  metal  shield  will  not  en- 

jtiwo-  3i0un-iAxmp  and  Cabinet.  danger  the  i>atient. 

A  cautery  and  rootr 
drier,  also  shown  in 
Fig.  8,  are  interchange- 
al)le  witli  tlie  mouth- 
lamp. 

29.  Garhart 
Month  -Lam  p. — The 

Gurhart  Dental  Alanu- 
facturing  Company 
manufactures  a  neat 
httle  mouth-lamp,  the 
invention  ot  Mr.  E.  E. 
Werner,  which  is  to  be 
used    interchangeably  ^°'  '' 

.  ,       ,     .  Vittor  Kouln-Lamp /or  I'lf  IpOB  tlu  CommercUu  CuirtiU. 

With  their  cautery,  as 

shown  in   Fig.  9,     This  is  designed  to  be  operated  on  any 

commercial   current   used   for  lighting.     The  connecting- cord, 
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which    conducts    the   current   to   the   lamp,   contains  a   fine 


i 


Vldor  Lamp  Opemled  bf/  Battery. 

resistance  wire  that 
acts  in  a  twofold  man- 
ner: While  it  con- 
ducts the  current,  it 
at  the  same  time  gives 
tlic  proper  resistance 
to  cut  the  current 
down  to  the  proper 
strength  for  the  lamp, 
thus  overcoming  the 
necessity  of  a  separate 
resi  stance-block. 

The  special  feature  of  encasing  a  suitable 
resistance  in  the  conduction-cord  itself  is 
novel,  and  a  most  satisfactory  method  of 
introducing  Uie  necessary  resistance  when 
operating  small  lamps  upon  commercial 
circuits. 

Fio.  a  30.     Current-Streng-th   to   Operate 

BnMRfnjf  Houih-uimp.  i^njpg. — The  dcntist  can  easily  make  his 
own  mouth-lamp  if  he  bo  desires.     In  selecting  a  miniature 


Qarharl  Mouth- Lamp. 
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lamp  from  a  catalogue  for  the  purpose  of  making  one,  if  a 
1-candlepower  lamp  is  desired  and  it  is  to  be  used  in 
series  with  a  32-candlepower  lamp  on  the  110-voH  current, 
then  the  mouth-lamp  should  be  rated  to  consume  1  ampere, 
for  the  reason  that  the  large  lamp,  which  is  used  for  resist- 
ance, allows  that  much  current  to  flow,  and  the  additional 
length  of  filament  in  the  small  lamp  will  cause  no  appreciable 
diminution  of  current.  If  the  small  lamp  should  be  rated  to 
consume  J  ampere  of  current,  then  a  16-candlepower  lamp  will 
give  tiie  proper  resistance  on  the  110-volt  current.  If  the 
small  lamp  is  to  be  used  on  the  55-volt  current,  then  the  resist- 
ance lamp  should  be  one-half  the  above  candlepower,  for  it 
'  should  be  home  in  mind  that  as  the  voltage  of  lamps  of  rated 
candlepower  decreases,  the  amperage  rises.  A  16-candlepower 
lamp,  for  instance,  requires  about  ^  ampere  at  110  volts,  or 
1  ampere  at  55  voltfi. 

31.  Electric    Bicycle    Iiamp    as    a    Month-Lamp. 

The  electric  bicycle  lamp  makes  a  splendid  mouth-lamp  when 
properly  mounted  in  a  handle.  This  may  be  operated  by  the 
battery  that  is  sold  with  it;  or  a  32-candlepower,  110-volt  lamp 
usually  gives  the  proper  resistance  when  used  on  the  110-voIt 
current.  A  black-rubber  tube  should  have  a  hood  vulcanized 
upon  one  end  of  it  at  an  angle  of  about  30°.  This  hood 
should  be  large  enough  to  enclose  one-half  the  lamp.  If  the 
hood  be  lined  with  a  thin  layer  of  piaster  of  Paris,  it  will  both 
reflect  the  light  and  serve  aa  a  non-conductor. 

32.  Perfect  Insulation  of  Mouth-lAmp. — When  any 
mouth-lamp  is  to  be  used  upon  a  commercial  current,  the 
operator  should  be  assured  as  to  the  insulation  of  the  lamp.  It 
should  be  incased  in  a  vulcanite  handle  in  which  no  metal 
parts  are  exposed,  for  it  is  an  easy  matter  to  obtain  a  ground 
through  the  water-pipes  or  gas-pipes,  especially  where  a  cuspi- 
dor is  attached  to  the  chair.  The  dentist  himself  can  often 
convey  a  painful  shock  to  the  patient  when  using  a  commercial 
current  without  himself  being  aware  of  it,  except  by  the 
patient's   behavior.     The  mucous  membrane  of    the  mouth 
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is  extremely  Bensitive  to  electric  currenta,  and  by  reason  of  its 
moisture  is  always  ready  to  make  a  contact.  Where  a  fountain 
cuspidor  is  fastened  to  the  chair  a  ground  can  be  established  it 
by  nothing  else  than  the  column  of  water  in  the  rubber  tube. 
When  operating  a  toot-switch  with  damp  shoes,  an  accidental 
grounding  will  be  sure  to  be  felt  by  the  patient.  It  is  therefore 
important  to  see  that  the  insulation  of  the  mouth-lamp,  and, 
indeed,  of  all  electrical  instruments  used  about  the  mouth,  is  of 
the  very  best.  As  a  matter  of  security  from  any  such  accidents 
a  fiber  insulation  should  be  inserted  between  the  fountain  cus- 
pidor and  the  metal  work  of  the  chair. 


HEAT. 

INTRODUCTION. 

33.  Value  or  Heat. — In  taking  up  the  subject  of  electrical 
beat,  we  are  dealing  with  one  that  has  a  greater  variety  of 
applications  in  dentistry  than  any  other  electrical  phenomenon. 
We  are  also  entering  a  field  in  which,  if  we  consider  the 
importance  of  the  operations  performed,  and  the  value  of  elec- 
tricity in  the  part  that  it  plays  in  these  operations,  it  is 
unequaled  in  any  art  or  science.  We  are  considering  an  agent 
that,  on  the  one  hand,  will  give  results  so  accurate  and  so  deli- 
cate as  to  meet  the  most  exacting  of  dental  requirements,  and 
on  the  other  hand  an  agent  that  will  give  the  greatest  heat  that 
it  is  possible  for  man  to  obtain.  It  is,  indeed,  wonderful  when 
we  consider  that  a  wire  scarcely  larger  than  a  thread  can  convey 
to  the  operating  table  a  current  so  delicately  measured  out  as  to 
anesthetize  sensitive  dentin,  or  to  warm  a  tube  for  the  dessica- 
tion  of  dentin,  and  it  is  still  more  wonderful  when  we  consider 
that  along  this  same  wire  may  flow  enough  current  to  melt 
platinum,  or  to  fuse  a  porcelain  plate. 

34.  In  considering  the  useful  applications  that  can  be 
made  of  electrical  heat  in  dentistry,  we  find  that,  at  the  present 
time,  there  are  no  less  than  a  dozen,  and  two  of  these  applica- 
tions are  of  the  greatest  importance.  For  years  dentists  have 
been  using   impure   and   uncertain   heat  for  annealing   gold 
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an<]  for  fusing  porcelain,  but,  with  the  advent  of  commercial 
electricity,  an  agent  is  found  that,  it  would  seem,  was  especially 
designed  for  these  two  processes.  While  the  other  dental  uses 
that  are  made  of  electrical  heat  are  not  of  the  high  importance 
of  the  two  just  mentioned,  the  matter  of  cleanliDess,  simplicity, 
and  accuracy  of  operation  are  properties  that  recommend  its 
adoption  in  dental  practice. 

35.  •  Production  of  Blectrlcal  Heat. — The  production 
of  heat  by  electricity  depends  on  two  factors — the  quantity  or 
the  ampere-strength  of  the  current  flowing,  and  the  resistance 
of  the  conducting  agent.  As  the  quantity  is  increased  the  heatr 
ing  power  is  also  increased,  but  this  power  is  not  apparent 
until  the  current  meets  with  some  resistance.  The  unobstructed 
flow  of  any  quantity  of  the  fluid  does  not  produce  heat  It  is 
only  when  there  is  placed  in  the  circuit  a  poor  conductor  of 
electricity  that  we  have  this  manifestation.  All  metals  are 
comparatively  good  conductors  of  electricity,  yet  these  vary  in 
their  conducting  power.  Silver  stands  at  one  extreme  and 
bismuth  at  the  other.  Between  these  two  stand  all  the  common 
metals.  Copper  is  next  to  silver  in  conductive  property,  and  by 
reason  of  ita  comparative  cheapness,  is  used  for  commercial 
wiring,  for  electricity.  It  carries  the  current  with  but  little  loss 
in  wasteful  resistance.  For  other  purposes,  as,  for  instance, 
the  cautery,  electric  gold  annealer,  and  oven,  the  wire  must 
possess  both  resistance  and  a  high  melting-point,  and  platinum 
meets  these  requirements  best 

36.  Resistance  of  Conductor. — The  second  factor  that 
enters  into  electrical  resistance  is  the  cross-section  of  the  con- 
ductor. With  a  given  length  of  wire  the  resistance  increases  as 
the  diameter  of  the  wire  decreases.  That  is,  a  small  wire  has 
less  carrying  capacity  than  a  large  one,  so  that  when  the  same 
amount  of  current  that  may  be  easily  conducted  by  a  large  wire 
is  forced  through  a  small  one,  the  condensation,  we  will  term 
it,  produces  heat.  ,  We  therefore  see  that  with  the  same  quan- 
tity of  electricity  at  a  given  pressure,  heat  is  produced  accord- 
ing to  the  resistance  of  the  conducting  agent. 
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THE    ELECTRIC    GOLD  ANNEALEB. 

ANNEALING. 

37>  Present  Method  of  Operation. — In  aniucding  gold, 
as  this  daily  performance  is  erroneoUBly  called,  it  is  customary 
to  pass  the  gold  through  an  alcohol  or  gas  flame,  until  it 
assumes  more  or  less  of  a  red  heat.  The  object  of  this  pro- 
cedure ia  not  to  anneal  the  gold,  for  that  nas  done  by  the  manu- 
facturer, but  to  drive  off  the  gases  that  are  condensed  upon  the 
surface,  or,  perhaps,  are  occluded  within  it,  the  principal  of 
which  is  ammonia.  This  operation  is  usually  performed  by. 
the  dentist  picking  up  a  piece  of  gold  with  a  pair  of  tweezers 
and  passing  it  through  the  flame  of  a  lamp.  And  it  is  a  com- 
mon practice,  even  in  dehtal  clinics  by  dentists  of  high  reputa- 
tion, to  use  a  pair  of  foil  tweezers  whose  points  are  as  large  as 
the  pellet  itself.  They  grasp  the  gold  with  these  points,  covering 
at  least  one-third  of  the  pellet,  and  then  pass  it  hack  and  forth 
through  the  flame  until  the  e<lgeB  begin  to  melt  and  fuse 
t<^ether.  It  is  necessary  to  do  this  in  ordef  that  the  part 
between  the  tweezer  points  be  brought  to  the  proper  heai  Or, 
if  the  free  edges  of  the  pellet  are  properly  annealed,  that  part 
between  the  tweezers  cannot  possibly  he.  Yet,  such  a  piece  of 
gold,  even  in  a  half-annealed  condition,  or  with  its  edges  a 
fused  mass,  will  be  cohesive  enough  to  adhere  for  the  time 
being.  Later  on,  however,  such  a  tilling  will  flake  o£F,  and 
especially  if  any  strain  is  brought  to  bear  upon  it.  The 
strongest  fillings  are  those  in  which  each  layer  of  gold  is  fully 
annealed  without  at  the  same  time  fusing  the  edges  into  a 
thick  rim. 

38.     Olijeetlons  to  the  Flame  for  Anneallngr  Gold. 

It  might  be  stated  without  error  that,  while  it  is  possible  to 
perfectly  anneal  a  pellet  over  a  flame,  by  taking  it  up  twice  in 
the  pliers,  having  turned  it  end  for  end,  that  is  not  the  prac- 
tice. The  nearest  approach  of  the  best  operators  to  this  is  by 
using  the  most  delicate  tweezers  obtainable,  and  holding  the 
pellet  of  gold  above  the  flame  at  such  a  height  that  the  heat  is 
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broadly  and  evenly  dialributed,  and  until  it  is  brought  to  a 
dull-red  color  throughout.  This  requires  time  and  the  utmost 
care.  It  is  said  that  a  chain  is  no  stronger  than  its  n'eakest 
link,  and  so  it  is  with  a  gold  filling;  it  is  no  stronger  than  the 
most  defective  piece  of  annealed  gold  in  the  contour.  A  single 
piece  of  carelessly  annealed  gold  will  be  fatal  to  a  contour,  even 
if  every  other  piece  has  been  perfectly  annealed- 

The  second  objection  to  the  flame  for  annealing  ia  the  email 
area  of  the  heat  and  the  inequality  of  the  same.  If  each  piece 
is  to  be  properly  annealed,  the  greatest  care  must  be  given  to 
each  annealing.  This  requires  an  amount  of  time  that  is  no 
small  factor  in  the  operation. 

The  third  objection  to  the  flame  is  the  liability  to  contaminate 
the  gold  with  the  unconsumed  gases  or  the  by- products  of  com- 
bustion. If  the  gold  were  to  be  carelessly  introduced  in  the 
lower  part  of  the  flame,  it  would  be  subjected  to  the  influence 
of  the  vaporized  alcohol;  or  it  it  were  to  he  placed  in  the  upper 
part  it  would  he  coated  to  a  certain  extent  with  the  products  of 
combustion.  In  spite  of  these  two  faults  of  flame  annealing, 
the  gold  will,  however,  be  made  sufiiciently  cohesive  to  answer 
all  purposes  so  far  as  the  building  up  of  the  filling  is  concerned. 
It  will  not  be,  however,  until  a  strain  is  brought  upon  the  gold 
that  the  detects  produc«l  by  the  impurities  of  the  flame  show 
themselves. 

Fillings  that  are  built  up  of  gas-contaminated  gold  show  a 
tendency  toward  disintegration  throughout,  while  a  filling  made 
up  of  cleanly  annealed  gold,  hut  with  an  occasional  piece  over- or 
under-anneale<l,  will  flake  off  in  large  pieces,  or  perhaps  a  whole 
contour  will  come  off  in  one  piece. 

39.  Causes  of  Insufficient  Auneallng. — It  is  true  that 
perfect  fillings  have  been  made  over  since  the  discovery  of  the 
cohesive  property  of  gold,  but  these  have  been  made  only  by 
the  most  careful  and  accurate  methods  of  annealing,  methods 
that  have  l>ecome  a  habit  to  the  operator.  On  the  other  hand, 
the  failure  of  nearly  every  filling  by  the  loss  of  the  contour,  or 
by  the  fl.ikiiig  from  a  plain  surface,  is  due  t*)  bad  annealing. 
Many  au  operator  lays  the  blame  for  these  things,  and  the 
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harehnese,  aa  it  is  soinctinies  called,  upon  the  gold,  and  its 
manufacturer,  when,  as  a  mutter  of  fact,  the  fault  was  all  hia 
own.  He  failed  to  perceive  that  he  was  melting  the  gold  upon 
one  edge,  and  not  annealing  it  at  the  other,  bo  that  any  kind  of 
malleting,  however  thorough,  could  never  bring  these  pieces 
into  a  thoroughly  cohesive  contact  of  sufficient  strength  tor  • 
ordinary  service. 

40.     Ttme    Required  for  Annealing. — The  amount  of 
time  consumed  in  annealing  by  the  old  process  is  a  considerable 


part  of  the  operation,  especially  it  the  amount  of  care  is  observed 
that  the  importance  of  this  step  calls  for.  It  this  work  is  not 
done  by  nn  aaaistant,  it  necessitates  changing  the  piugger  for 
pliers  and  back  again  tor  each  piece  of  gold,  as  well  as  the  time 
consumed  in  the  annealing  proper. 

41.  Description  of  Electrit-  Anuealer. — In  order  to 
overcome  these  common  faults  of  the  flame  annealing  of  gold, 
the  electric  amiealer  was  invented.  This  consists  of  a  tray  of 
vitrified  fire-clay  through  which  are  distributed  fine  wires  of 
platinum  by  which  the  tray  is  heated.  The  tray  is  mounted  in 
a  mahogany  frame,  the  purpot>e  uf  which  ih  to  act  as  a  rest  upon 
which  to  steady  the  hand  while  taking  up  the  gold.  The  wire 
is  so  prui»urtioned  as  to  take  up  the  full  pressure  of  the  current 
and  to  produce  heat  enough  to  develop  the  highest  cohesivenees 
of  the  heaviest  foils.  If,  however,  less  heat  is  desired  for 
annealing  the  De  Trey  gold,  or  to  develop  only  semi-cohesivenees 
for  cervical  portions  of  the  cavity;  or,  if  a  very  little  heat  is  ' 
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desired  for  softening  gutta-percha  upon  the  cover  that  accom- 
panies the  anneaier,  an  enamel  rheostat,  such  as  is  used  fur 
regulating  the  dental  engine,  or  that  can  be  had  of  tlie  Ward- 
Leonard  Company,  of 
New  York,  will  reduce 
the  heat  to  any  desired 
degree. 

Tile  rheostat  is  usually 
of  i-horsi'iJower  capacity, 
and  it  will  be  found  of 
service  for  regulating 
other  dental  instruments 

Ward-Leonard  RheoUal.  ^  ^^^^ 

The  anneaier  is  wound  for  all  voltages  up  to  220,  and  can  be 
used  on  either  the  direct  or  alternating  current.  In  a  general 
way  it  may  be  stated  that  the  instrument  can  be  used  on  any 
current  used  for  incandescent  lighting. 

42.  Advantages  of  Electric  Auiiealer. — The  advan- 
tages of  the  electric  gold  anneaier  are  many  and  of  considerable 
valua  Probably  the  most  important  feature  is  the  purity  of 
the  heat.  This  is  derived  from  a  platinum  wire  that  is  electric- 
ally heated.  Platinum  itself  is  a  noble  metal,  it  is  not  oxi- 
dized by  the  heat,  and  emits  neither  vapor  nor  odor.  Platinum 
is  the  chemist's  indestructible  material.  The  wire  being  eteo- 
trically  heated,  there  is  a  complete  absence  of  any  gases,  either 
consumed  or  unconsumed.  The  heat  of  the  electric  gold 
anneaier  is  absolutely  free  from  the  products  of  combustion.  It 
is  a  radiated  heat,  and,  being  radiated  from  a  noble  metal,  is 
absolutely  pure.  When  gold  is  annealed  on  an  electric  anneaier 
it  is  put  into  a  condition  of  absolute  purity.  It  Js  customary 
in  the  practical  use  of  the  anneaier  to  allow  the  gold  to  remain 
on  the  tray  for  some  time,  which  insures  the  complete  driving 
off  of  tlie  contaminating  gases. 

43.  Arrangement  of  Wires. — The  second  feature  .of 
imiwrtance  is  the  even  annealing  of  the  gold.  The  tray  is  so 
wired  that  a  perfectly  even  heat  is  maintained  all  over  the  sur- 
face.     It  is  not  generally  known  that  an  equal  distribution  of 
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wire  in  electrical  heating,  even  in  an  enclosed  cavity,  will  not 
produce  an  even  heat  in  the  oven  eavity.  There  is  a  tendency 
of  the  heat  to  accumulate  in  the  center,  and  to  overcome  thia 
defect  a  system  of  wiring  was  devised  whereby  a  perfectly  even 
heat  can  be  obtained  in  electrical  heating  surfaces,  that  are  not 
true  spheres  in  shape.  This  system  is  used  in  both  the  annealer 
and  electrical  oven.  The  annealer  is  so  constructed  as  to  pre- 
sent a  system  in  which  the  wires  are  arranged  in  a  geometric- 
ally decreasing  distance  apart  as  they  are  distant  from  the 
center  of  the  tray.  In  this  manner  the  wires  in  the  outer  edges 
of  the  tray  liberate  much  more  heat  than  in  the  center,  but  the 
circslation  of  the  heat  from  without,  inwards,  compensates  for 
the  lesser  radiation  of  heat  in  the  middle  of  the  tray.  The 
result  of  this  method  of  wiring  is  a  perfectly  even  heat  on  all 
parts  of  the  tray,  so  that  no  matter  where  the  gold  is  placed  on 
the  tray  it  will  receive  the  same  degree  of  heat. 

44.  Thoron^h  Anneallnir  of  the  Gold. — The  third 
feature  is  the  thorough  annealing  throughout  the  pellet.  It 
is  customary  in  using  the  electric  annealer  to  prepare  the  gold 
upon  the  tray  before  adjusting  the  rubber,  and  about  2  minutes 
before  the  gold  will  be  required  the  current  is  turned  on. 
The  heat  quickly  risen  and  the  pellet  at  the  same  time  is  heating 
up  so  that  by  the  time  it  is  to  be  used,  it  has  the  same  temper- 
ature throughout,  and  the  gaees  have  had  time  to  escape.  After 
this  the  gold  remains  the  same  for  hours;  in  fact,  as  long  as 
the  current  is  flowing  in  the  annealer. 

45.  Temperature  Required. — The  annealer  is  so  care- 
fully wired  (or  the  respective  current  for  which  it  is  intended 
that  the  heat  rises  only  a  little  beyond  the  limit  at  which  the 
highest  cohesiveness  is  developed,  or  about  400"  F.  When 
gold  is  annealed  over  a  lamp  it  is  frequently  customary  to  bring 
it  to  a  cherry-red.  This  is  not  necessary  for  the  part  of  gold 
that  assumes  that  color,  but  for  the  part  between  the  tweezer 
points.  The  cohesive  property  of  ordinary  gold-foil  shows 
it«elf  at  about  250°  F.,  and  thia  cohesiveness  is  increased  from 
that  point  up  to  about  375°  F.,  after  which  nothing  is  gained. 
This  beat  is  not  high  enough  to  become  visible,  and  many 
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dentisti  upon  observing  it,  would  be  of  the  impression  that  the 
gold  could  not  be  thoroughiy  annealed,  but  clinical  uge  of  it 
shows  it  to  l>e  moat  highly  cohesive.  Moreover,  the  heat  not 
being  excessive,  the  gold  may  be  subject  to  it  for  hourn  at  rf  time, 
and  not  bo  injured  in  the  least  thereby.  For  this  reason  no 
special  care  need  he  exercised  in  the  preparation  of  just  enough 
gold  for  a  particular  cavity,  as  any  remaining  gold  can  be  cov- 
ered up  and  used  equally  well  for  the  next  tilling. 

46.  Economy  of  Time  and  Expense. — The  last  feature 
to  deserve  attention  is  the  economy  of  time  and  expense  in 
operating  it.  The  surface  of  the  tray  is  of  hard-baked  fire-clay, 
which  is  naturally  rough,  and  as  a  further  aid-the  surface  is 
ribbed.  The  object  of  this  is  to  prevent  the  pieces  of  gold 
jarring  together,  and  also  to  aid  in  picking  them  up.  The 
operator  in  a  short  time  actjuires  the  practice  of  picking  the  gold 
from  the  tray  with  the  same  plugger  point  that  he  is  using. 
This  can  be  so  dexterously  done  that  the  temper  of  even  the 
smallest  point  will  not  be  injured  thereby.  This  saves  a  vast 
amount  of  time,  as  comjjared  with  the  method  of  picking  up 
the  gold  with  tweezers  and  exchanging  instruments  both  ways 
in  80  doing.  Moreover,  the  time  consumed  in  passing  through 
the  flame  is  entirely  done  away  with.  The  expense  of  opera- 
ting the  electric  annealer  is  very  much  less  than  that  of  an  alco- 
hol-lamp, so  that  also  in  the  {>oint  of  economy  in  operation,  the 
electric  annealer  has  the  advantage. 

THE  ELECTltIC  OVEN. 

47.  Electric  Oven  for  Fusing  Porcelain. — Perhaps  of 
all  the  applications  of  electric  energy  in  dental  practice,  no  one 
is  so  important  as  that  of  fusing  porcelain.  It  solves  the  diffi- 
culties that  have  attended  porcelain  work  from  the  begin-  . 
ning.  The  invention  of  the  e]e<tric  oven  marks  the  beginning 
of  modern  porcelain  work  in  dentistry,  and  it  was  immediately 
adopted  by  the  profession  for  reasons  that  are  obvious.  There 
was  not,  up  to  that  time,  an  absolutely  certain  method  of  fusing 
porcelain.  With  the  appliances  then  in  Uf-e  it  was  a  matter 
of  considerable  guesswork,  and  even  the  moat  skilled  always 
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worked  with  more  or  less  misgivings,  which  gradually  changed 
into  a  state  of  continual  anxiety,  as  the  case  n eared  completion. 
The  electric  oven  was  invented  by  Dr.  L.  E.  Custer  in  1894. 

48.  8ui»erloTltj-  of  Electrically-Heated  Oven. — Gas 

and  oil  (umaces  had  been  devised  for  porcelain  work,  but  while 
they  were  more  easily  operated  and  consumed  less  space  and 
fuel,  they  never  produced  the  clearness  ot  results  that  character- 
ized a  piece  properly  baked  in  an  anthracite-coal  oven,  so  that 
the  jtrosthetic  dentist  was  ready  to  accept  the  new  invention 
with  some  enthusiasm. 

The  electric  oven  made  the  fusing  of  porcelain  such  a  simple 
process  that  there  was  a  reWval  of  interest  in  this  work,  and  it 
may  he  said  to  be  the  foundation  and  beginning  of  modem 
porcelain  art.  lip  to  the  time  of  the  invention  of  the  electric 
oven,  porcelain  work,  and  especially  the  construction  of  full 
cases,  was  carried  on  by  a  few  that  were  specialists  in  that  line. 
The  many  dilhculties  and  uncertainties  attending  the  heat 
made  porcelain  work  a  formidable  method  of  practice.  The 
first  ovens  were  large  and  dirty  affairs.  This  was  true  to  such 
an  extent  that  the  oven  was  usually  placed  in  the  cellar  of  the 
house  or  in  an  out-building.  These  ovens  were  frequently  as 
large  as  an  ordinary  bookcase,  so  that  the  space  occupied  was  no 
email  consideration. 

49.  Otfjectlons  to  the  Old-style  Oven.— The  princi- 
pal objection  to  this  style  of  oven  was  the  time  consumed  in 
obtaining  a  heat  into  which  it  was  suituhle  to  introduce  the 
porcelain.  Since  porcelain  is  easily  aflectcti  by  gases 
ot  any  kind,  which  would  find  their  way  through  the 
walls  of  the  muffle,  it  is  necessary  in  the  use  of  this  kind  of  an 
oven  to  completely  burn  them  off  before  introducing  it.  For 
this  reason,  the  fire  must  burn  for  some  hours  before  it  is  safe 
to  b^n  the  fusing  of  porcelain.  In  the  meantime  the  apart- 
ment itself  is  becoming  so  uncomfortably  warm  that  the  dentist 
finds  himself  in  no  condition  to  see  patients,  nor  is  it  allowable 
tor  him  to  do  so  at  this  time.  As  a  matter  of  fact,  he  must 
shut  himself  up  with  the  oven  until  his  case  is  finally  finished. 
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the  iDconvenienoe  of  which  is  reoi^nized  only  by  the  older 
pTBctitioners. 

In  baking  a  piece  of  continuous  gum  in  one  of  these,  there 
were  always  so  many  uncertainties  that  the  dentist  was  uneasy 
from  the  beginning  to  the  end.  The  muffle  in  which  the  cases 
are  baked  would  sometimes  break  and  ruin  the  whole  piece. 
The  occasional  gassing  of  a  piece,  the  movement  of-  the  teeth  by 
the  jar  of  introducing  or  removing  a  case  when  putting  it  into 
the  annealing  oven,  as  must  be  done  when  using  theee  ovens, 
were  but  minor  troubles  attending  these  old  forms. 

50.  Observing  Fusing  Process  by  Old  Method. — The 

difficulty  of  observing  tlie  fusing  process  was  always  present, 
and  yet  the  experienced  dentist  did  this  wonderfully  well.  He 
was  contending  with  a  large  volume  of  heat  and  his  piece  being 
heated  to  the  same  degree,  made  its  observation  a  difficult  mat- 
ter. It  was  even  hard  to  make  out  the  piece,  much  less  tell  the 
exact  state  of  fusion.  Experience,  however,  taught  him  to 
gage  the  general  heat  with  the  eye,  which  was  generally  well 
done,  considering  the  difficulties.  The  artful  one,  however,  in 
some  cases  would  introduce  a  cold  iron  rod  over  the  plates, 
which  would  cast  a  sliadow  thereon  and  aid  in  telling  the 
d^ree  of  fusion  in  that  way. 

51.  Regrulation  of  Temperatare  In  Coal  Ovens. — A 

case  fused  in  this  form  of  oven  must  be  slowly  introduced.  It 
is  in  this  way  that  its  heat  is  gradually  raised.  The  dentist 
here  deals  with  a  hxed  heat,  and  liis  only  method  of  increasing 
or  decreasing  the  heat  of  his  plate  is  to  slowly  introduce  it  into 
the  oven,  and  when  the  case  is  fused  he  must  carefully  remove 
the  same  to  an  annealing  muffle,  where  it  is  allowed  to  cool 
slowly.  How  different  is  the  electric  oven,  where  a  touch  of 
the  button  does  it  all. 

52.  Uuoertalntics  of  Coal,  Gas,  and  Oil  Furnaces. 

Not  only  is  the  fusing  of  a  conthiuous  gum  case  in  a  coal  oren 
fraught  with  difficulties  and  uncertainties,  but  the  whole  proc- 
ess is  one  that  keeps  the  dentist  in  a  state  of  anxiety  from 
beginning  to  end. 
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The  gas  and  oil  furnaces  that  were  put  upon  the  market  out 
of  the  demand  for  a  simpler  and  cleaner  method  for  fusing  por- 
celain, and  while  they  were  smaller,  cleaner,  and  perhaps  more 
economical  in  their  operation,  did  not  meet  the  most  exact 
requirements  of  the  continuous  gum  worker,  in  that  they  did 
not  produce  a  perfectly  clean  and  pure  heat;  moreover,  by  a 
contrary  nature  of  things,  those  that  did  produce  a  reliably 
clean  heat  did  not  give  one  high  enough  for  fusing  the  higher 
fusing  porcelains. 

53.  Construction  of  Electrical  Oven. — ^The  form  of 
the  oven  was  a  departure  from  the  usual  mufSe-shaped  ovens. 
This  was  for  the  reason  that  we  were  no  longer  dealing  with 
heat  derived  from  a  flame  or  a  bed  of  coals  in  the  midst  of 
which  the  baking  was  always  done.  In  the  construction  of  the 
electric  oven,  the  heat  is  generated  in  the  walls  of  the  muffle, 
and  the  walls  are  given  a  shape  to  conform  to  the  outline  of  the 
piece  treated,  for  the  important  purpose  of  producing  an  even 
heat  for  the  case,  and  for  economy.  This  was  a  radical  depar- 
ture from  other  ovens,  and  it  took  some  time  before  it  was  fully 
comprehended  that  it  was  in  keeping  with  the  conditions  met 
with  in  the  new  methods  of  heating.  In  the  old  method  for 
full  cases  it  was  customary  to  manipulate  the  case  in  the  pres- 
ence of  the  heat,  whereas,  in  the  new  it  is  the  method  to  manip- 
ulate the  heat,  and  it  is  not  necessary  to  move  the  case  from  the 
beginning  to  the  end.  For  this  reason  the  oven  may  be  made 
of  a  form  and  just  large  enough  to  contain  the  case.  For 
electrical  considerations,  it  is  divide<I  into  two  halves,  the 
wiring  of  each  of  which,  in  the  full-case  size,  ia  an  exact  dupli- 
cate of  the  other.  In  the  crown  and  bridge  size,  the  line  of 
division,  for  the  sake  of  convenience,  is  placed  flush  with  the 
bottom  so  as  to  present  a  plain  surface  which  facilitates  the 
placing  of  the  moat  delicately  constructed  crown  or  bridge.  In 
this  the  wiring  of  the  top  of  the  upper  half  is  a  duplicate  of 
the  floor,  and  the  wiring  of  the  side  walls  is  perpendicularly 
arranged. 

54.  Manipulation  of  Electrical  Oveu. — It  was  difficult 
for  the  older  practitioners  to  fully  realize  that  in  the  baking  of 
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a  piece  in  an  electric  oven,  it  was  so  Bimple  a  process  as  placing 
the  piece  tn  the  oven,  turning  on  the  current  until  it  was  fused, 
and  leaving  the  piece  in  tlie  oven  to  cool  and  temper.  They 
held  the  belief  that  it  should  be  placed  in  a  muffle  to  cool. 
To  meet  tliia  idea  some  of  the  ovens  are  cut  down  in  front  so 
as  to  facilitate  the  removal  of  the  piece.  The  heat  goes  down 
so  quickly  after  turning  o£F  the  current  that  there  is,  no  danger 


pf  ovcrfusiiig  and  no  necessity  for  removing  the  case.  More- 
over, the  claim  is  made  that  the  oven  itself  in  the  [lesl  annealing 
oven  that  tan  he  had,  imd  that  a  piece  which  is  allowed  to 
remain  in  tlie  oven  until  cool  will  be  of  much  finer  temper 
than  <ine  that  has  been  removeil  to  an  annealing  oven.  For 
tills  reason  the  oven  recommended  for  the  most  satisfactorj' 
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resaltfl  ia  the  form  illustrated  in  Fig.  12.  Its  wiring  is  simple, 
and  the  front  and  rear  openings  are  in  the.  best  possible 
positions  for  obsen-ing  the  case.  The  outer  casing  is  of  iron, 
which  has  inwardly  projecting  lugs  for  holding  the  clay  lining. 
The  heating  cavity  is  large  enough  to  comfortabl}'  contain  a  set 
of  teeth.  The  walls  of  this  are  of  non-vitrifying  fire^ilay, 
about  j  inch  in  thickness  around  the  sides  and  top.  The 
bottom  is  somewhat  thicker  for  obvious  reasons.  In  the  inner 
surface  of  the  clay  walls  are  imbedded  the  wires  that  are- 
electrically  heated  and  that  are  the  essential  part  of  the  oven. 
It  is  to  these  features  that  we  shall  give  especial  attention. 

55.  Temperature  of  Oven. — The  first  thing  to  be  borne 
in  mind  is  that  the  melting-point  of  the  heat-giving  wire  is  but 
little  hig;ber  than  the  porcelain  that  is  to  be  fused,  and  yet  it 
is  within  this  narrow  margin  that  we  are  working.  It  is  there- 
fore important  to  take  advantage  of  all  the  conditions  that  will 
tend  to  secure  the  fullest  and  moat  rapid  effect  of  the  heating 
agent  upon  the  object  treated.  In  other  words,  the  closer  we 
can  bring  the  porcelain  to  unobstructed  heat-radiating  wires,. 
the  less  heat  will  be  required  of  the  wires,  and  the  margin 
between  that  and  their  tusing-point  will  be  greatest,  and  in 
proportion  as  we  remove  the  object  from  the  source  of  heat,  or 
introduce  an  obstructing  partition  must  the  heat  of  the  wires 
be  raised.  It  is  the  taking  advantage  of  all  the  conditions  that 
favor  the  effective  application  and  conservation  of  the  heat,  and 
the  carrying  out  of  the  wiring  in  its  finest  details,  that  makes 
the  electric  oven  a  practical  instrument. 

56.  Exposed  wires. — In  the  electric  oven,  the  wires  are 
laid  in  the  surface  itself,  the  aim  being  to  invest  them  only 
deep  enough  to  support  them  while  so  highly  heated.  In 
putting  the  first  ovens  upon  the  market,  it  was  necessary  to 
cover  the  wires  with  a  thin  layer  of  clay  for  the  purpose  of 
protecting  them  from  metals  and  other  substances  that  the 
experimenting  dentist  would  introduce.  But  later  on,  as  the 
dentists  learned  the  peculiarities  of  the  electric  oven,  they  were 
sent  out  with  the  wires  fully  exposed.  In  so  doing,  an 
important  point  is  obtained,  for  the  introduction  of  anything 
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between  the  wire  and  the  porcelain  neceeeitatea  a  higher  heat 
of  the  wire  than  would  be  necessary  were  nothing  intervening. 
The  wire  is  imbedded  just  deep  enough  in  the  clay  to  be  caught. 
It  matters,  little  how  much  they  may  become  exposed  by  use, 
so  long  as  they  do  not  buckle  to  the  extent  of  touching  neigh- 
boring wires,  no  harm  will  be  done.  As  a  matter  of  fact,  the 
more  the  wires  free  themselvee  from  the  clay  the  more  efficient 
the  oven  will  become,  and  the  less  will  be  the  strain  of  heat 
upon  them.  It  will  be  seen,  then,  that  the  introduction  of  an 
intervening  wall  or  the  winding  of  the  wire  around  the  outside 
of  a  muffle  of  clay  with  the  intention  of  fusing  a  piece  within, 
will  require  the  wire  to  be  heated  to  a  much  higher  degree,  to 
produce  an  equal  result  within. 

57.  Distance  of  Wires  from  Porcelain. — The  second 

feature  is  tliat  the  heating  wires  of  this  oven  are  the  shortest 
practical  ilistance  from  the  piece  to  be  fused.  The  farther  the 
wires  are  placed  from  the  porcelain  the  higher  must  be  the  heat 
of  the  wires  to  produce  the  same  result.  When  a  wall  Is  intro- 
duced between  the  two,  the  obstruction  not  only  causes  loss  of 
heat  l>y  conduction,  but  it  necessitates  the  removal  of  the  wires 
from  the  piece  just  the  thickness  of  the  wall  farther  than  they 
would  otherwise  be.  Hence,  an  oven  with  a  wall  of  clay  between 
the  wire  and  the  porcelain  demands  an  additional  difference  of 
temperature  between  the  two,  for  the  reason  that  the  fusing- 
point  of  the  porcelain  always  remaining  the  same,  it  is  necessary 
that  the  heat  of  the  wire  should  rise  still  nearer  its  melting- 
point  to  compensate  for  the  n on- conduction  of  the  partition,  and 
over  and  above  this,  the  additional  resistance  by  the  partition 
itself.  So  it  will  be  seen  that  a  wall  does  two  things:  it  inter- 
poses a  non-conductor,  and  it  removes  the  source  of  heat  from 
the  object  treated. 

58.  Advantageous  Wiring  of  the  Oven. — The  third; 
and  most  important  feature  of  the  electric  oven  is  the  complete 
covering  of  all  the  walls  with  heat- radiating  wires.  Since'  the 
heat  of  the  oven  comes  from  the  wires,  it  is  evident  that  the 
more  wires  there  are  for  radiating  the  heat,  the  less  will  be 
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required  of  the  individual  wire.  For  this  reason,  the  wires  are 
not  only  arranged  as  closely  together  as  it  is  possible  to  arrange 
them,  but  all  the  walls  are  completely  covered  and  are  heat- 
producing  surfaces.  If,  for  instance,  a  cavity  were  to  be  raised 
to  a  certain  heat,  two  wires  might  do  this  very  easily,  hut  one 
wire  doing  it  must  be  much  hotter  than  either  of  the  two.  And 
so  it  is  with  the  electric  oven.  If  one  of  the  side  walls  were 
blank,  or  if,  as  in  sonie  ovens  in  which  both  ends  are  not  heat- 
producing  surfaces,  it  is  necessary  for  those  wails  that  do  pro- 
duce heat  to  be  raised  to  a  much  higher  degree  than  would  he 
otherwise  required,  in  order  to  make  up  for  those  walls  that  do 
not  radiate  heat.  This  means  an  overheating  of  the  wires  and 
an  early  failure  of  the  ovens  from  crystallization,  which  appears 
to  take  place  in  overheated  wires.  While  the  covering  of  all  the 
walls  with  wires  is  a  most  essential  point  for  the  longevity  of 
the  wiring,  it  is  also  important,  in  fact,  necessary,  for  producing 
an  even  fuse  in  a  full  set  of  continuous  gum.  A  muffle-shaped 
oven,  with  only  the  side  walls  heat- producing  surfaces,  and  the 
ends  hiank  surfaces,  cannot  produce  an  even  fuse  of  a  full  set  of 
continuous  gum  unless  it  is  very  large.  In  fact,  it  must  be 
large  enough  in  diameter  and  long  enough  to  take  in  at  least 
three  sets  ot  teeth  to  insure  perfectly  even  fusing  of  one  full  set 
of  teeth,  when  placed  in  the  middle.  This  is  not  as  they  are 
found  on  the  market.  There  is  scarcely  more  room  than  is 
necessary  to  close  the  door.  A  case  can  he  fused  in  these  ovens 
it  is  true,  but  it  is  usually  necessary  to  bring  the  case  to  a  very 
high  fuse  on  the  sides  to  insure  sufficient  fusing  of  the  ends. 
This  is  very  clearly  seen  in  a  half-fused  case,  but  when  the  heat 
is  carried  higher  until  all  parts  are  fused,  it  l>ecomes  a  diificult 
matter  to  detect  by  the  eye  over-fused  from  properly  fused. 
Only  the  test  of  usage  tells  an  unevenly  fused  plate. 

59.  Even  Heat. — The  fourth  feature  of  this  oven,  which 
we  may  say  is  also  important,  because  it  has  to  do  with  the 
wiring,  is  the  arrangement  of  the  wires  to  produce  an  even  heat. 
In  practice  it  was  soon  found  that  there  was  a  tendency  of  the 
heat  to  accumulate  in  the  center.  It  was  found  that  in  all 
cavities  not  purely  spherical  in  shape,  if  wound  with  wires  the 
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same  distance  apart,  the  long  diameters  would  not  become  as 
hot  as  tlie  short  diameters.  In  order  to  remedy  this  and  to  pro- 
duce an  even  Iieat,  beginning  at  the  points  most  distant  from 
the  center,  they  were  wound  as  closely  together  as  they  could  be 
arranged  without  touching  laterally,  and  aa  the  center  was 
approached  the  distance  between  them  was  increased.  The 
exact  distance  was  only  arrived  at  experimentally,  and  it  was 
finally  found  that  there  would  be  required  al>out  three  times  the 
amount  of  wire  in  a  given  area  in  the  most  distant  point  of  a 
Custer  oven,  that  would  l)e  necessary  in  the  center.  The  effect 
of  winding  any  oven  with  wires  equally  distant  on  all  the  heat- 
producing  surface  is  obvious.  It  means  two  things:  first,  the 
wires  in  the  center  become  overheated  by  the  accumulation  of 
beat;  and,  second,  the  porcelain  is  unevenly  fused. 

60.  Tempemtures  at  Ends  of  Wires. — The  fifth 
detail  was  an  imitrovement  m  the  wiring,  arrived  at,  only  after 
the  study  of  the  working  of  many  ovens.  It  was  not  generally 
known,af  known  at  all,  that  the  negative  end  of  a  wire,  when 
heated  l)y  a  constant  current,  becomes  alwut  one-fifth  hotter 
than  the  jiositive  end.  As  yet  there  has  lieen  no  satisfactory 
explanation  of  this  phenomenon.  The  unequal  heating  does 
not  become  apparent  in  a  wire  heated  in  the  Jiir,  but  it  is  present 
in  the  electric  oven,  and  accounts  for  the  trouble  that  arose  at 
the  negative  end.  It  was  found  that  the  bum-out  always 
occurred  at  this  end  of  the  wire  l>ecause  of  its  over-heating. 
This  trouble  was  quickly  overcome  l)y  using  a  wire  that  was  a 
gradual  ta[K;r  from  one  end  to  the  other  with  the  larger  end  at 
the  negative.  In  making  the  negative  end  one-fifth  lai^r  in 
cross-section  than  the  positive  end,  the  wire  will  l>e  heated  the 
same  throughout,  and  such  an  oven  will  not  bum  out  when 
properly  used.  It  is  obvious  that  while  this  method  of  wiring 
is  an  essential  point  when  the  oven  is  used  on  a  constant  cur- 
rent, the  conditions  will  be  just  the  reverse  if  the  current 
should  be  connected  in  the  wrong  manner,  with  the  negative  to 
the  positive. 

61.  Keeping;  Wires  lu  Place. — The  foregoing  are  the 
eesi.'ntial  points  in  the  electric  oven.     They  are  the  ones,  the 
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ohflervation  of  which  makes  it  a  possible  and  practical  instni- 
meiit  for  fusing  porcelain.  In  addition  to  those  features  there 
are  two  others  of  which  it  will  itc  well  to  speak;  one  tnins  the 
detail  of  the  wiring,  wherehy  they  are  kept  in  i)lace,  and  the 
other  some  means  to  facilitate  the  observing  of 
the  case  while  it  is  fusing.  C^^^^^^S 

While  platinum  and  the  fire-clay  expand  and  ^^^^^ 
contract  much  alike,  there  is  still  a  little  differ-  — -^  ^ 
ence.     To  meet  this  the  wires  are  arranged   so  f,„.  m. 

as  to  form  a  continual  curve  from  beginning  to         »tiio«  k/ 
end,  a  section  of  which  is  illustrated  in  Fig.  13,  wmng. 

Placed  in  this'  manner,  movement  takes  place  In  very  small 
segments  of  an  arc,  and  there  is  no  tendency  of  the  wires  to 
break  from  their  investment. 

62,  Observing  the  Fusing  of  Porcelain. — The  other 
feature  is  the  use  of  two  small  openings  for  observing  the  fusing 
of  the  porcelain.  The  heat  of  the  electric  oven  is  so  intense 
and  the  light  is  so  bright  and  even,  that  it  is  dtHicult  to  clearly 
make  out  the  fusing  of  the  porcelain.  To  overcome  this  diffi- 
culty, two  openings  are  made,  a  small  one  in  the  top  for  the 
admission  of  a  ray  of  different  colored  light  from  without,  and 
a  larger  one  in  front  for  observation.  The  rays  of  light  enter- 
ing at  the  upper  opening  are  reflected  by  the  plate  through  the 
front  opening.  This  brings  out  the  process  so  clearly  that  even 
the  inexperienced  can  see  and  understand  the  fusing  as  it  pro- 
gresses. While  it  was  originally  intended  to  use  sunlight 
through  the  small  opening,  the  uncertainty  of  obtaining  a  light 
from  this  source  at  all  times  led  to  the  invention  of  an  arc- 
-  light  for  this  purpose,  as  shown  in  Fig.  14. 

When  the  porcelain  has  about  reaclictl  the  fusing-point  and 
the  lever  is  on  the  last  button  of  the  rheostat,  the  ofHirator 
strikes  a  small  electric  arc  in  front  of  tlie  upper  small  opening, 
which  shines  down  in  the  cavity  upon  the  plate.  The  observer 
from  the  front  can  now  see  with  as  much  distinctness  as  if  the 
oven  were  open,  and  can  easily  tell  just  how  far  the  fusing  has 
progressed.  This  feature  alone  is  a  most  pleasing  one,  for 
whUe  the  dentist  can  time   his  oven    much    as   he   would   a 
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vulcanizer,  he  cannot  be  certain  ot  getting  precisely  the  same 
fuse  every  time.  The  use  of  the  arc-light  makes  him  independ- 
ent of  any  mechanical  apphance  and  gives  him  an  opportunity 
for  modifying  the  fusing  to  suit  his  most  critical  taste. 

63.  Parity  of  Heat: — Tho  advantages  of  the  electric 
oven  are  many.  It  is  the  idea)  method  of  fusing  porcelain. 
The  heat  being  derived  from  an  electrically  heated  platinum 
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wire,  its  purity  is  insured.  The  ever-present  liability  of  gassing, 
in  the  older  forms  of  ovens,  is  overcome  at  once  by  the  electric 
oven,  for  it  does  not  operate  by  the  combustion  of  anything. 
Its  heat  is  a  radiated  one  and  that  from  a  noble  metal  that  does 
not  oxidize.  The  first  and  most  important  requirement  is  for 
this  reason  most  perfectly  met. 

64.     Intensity  of  Heat   In   Fusing   Forcelaln. — The 

second  requirement  is  the  intensity  of  heat.  Since  platinum  is 
the  radiating  metal,  lis  fiising-point  is  also  the  limit  of  the  heat. 
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This,  fortunately,  is  somewhat  higher  than  any  legitimate  UBe 
for  which  porcelain  fusing  calls,  and,  as  a  matter  of  fact,  the 
electric  oven  under  intelligent  management  will  give  a  greater 
heat  than'  any  other  incandescent  oven  in  use.  The  tooth- 
carving  bodies,  which  have  the  highest  requirements  for  heat 
in  dentistry,  can  he  fused  in  the  electric  oven,  the  only  require- 
ment being  that  the  piece  be  watched  and  the  current  turned 
oS  when  the  pieces  are  fused. 

65.  Necessity  of  a  Kheostat. — The  ease  with  which  the 
electric  oven  can  be  controlled  by  means  of  the  rheostat  puts  it 
under  the  absolute  control  of  the  operator.  Some  manu- 
facturers, as  a  selling  dodge,  advertise  that  a  rheostat  is  not 
needed  with  their  oven.  It  is  not  Jiecessary  to  use  a  rheostat ' 
with  any  oven  for  that  matter.  It  is  not  essential  to  the  oven, 
but  it  is  a  convenience  that  a  wise  dentist  will  not  be  without, 
and  especially  when  fusing  a  full  case.  The  rheostat,  like  a 
gas-valve,  is  the  means  by  which  the  heat  is  raised  or  lowered 
to  suit  the  operator.  When  a  piece  is  fused  in  an  oven  without 
a  rheostat,  the  heat  rises  at  a  rate  that  he  cannot  control  in 
any  way. 

The  practical  method  of  fusing  porcelain  pieces,  as  it  is 
generally  performed,  is  to  give  it  a  length  of  time  somewhat 
proportionate  to  the  size  of  the  piece.  A  single  crown  can  be 
fused  in  12  minutes  from  the  cold  oven,  but  a  full  case  should  - 
not  be  fused  in  less  than  30  minutes,  beginning  with  a  cold 
oven.  This  cannot  be  done  except  by  the  use  of  a  rheostat 
The  fact  that  most  operators  who  buy  a  cheap  oven  afterwards 
buy  a  rheostat,  is  evidence  that  the  rheostat  is  a  valuable 
adjunct.  When  the  rheostat  is  used  the  dentist  has  absolute 
control  of  his  oven,  and  the  amount  of  time  that  it  saves  will 
pay  for  the  investment  in  a  short  time.  Moreover  he  can  do 
with  it  something  that  cannot  he  accomplished  in  any  other 
way.  He  can  slowly  approach  the  fusing  heat  and  then  throw 
on  the  full  heat  with  a  suddenness  that  brings  out  the  color  of 
the  gum  in  its  most  brilliant  hue. 

The  life  of  many  pieces  of  porcelain  is  destroyed  by  keeping 
them  too  long  near  the  fusing-point.     When  the  rheostat  is  not 
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used  there  is  a  long  drawn  out  heating  below  the  fusing-point, 
during  which  time  the  color  of  the  pink  gum  fades.  If  this 
stage  can  be  quickly  passed  over,  as  it  can  be  by  the  use  of  the 
rheostat,  tlie  life  of  the  gum  will  be  preserved. 

66.  Size  of  Electric  Oven. — The  size  of  the  electric 
oven  is  smaller  than  any  other.  It  is  scarcely  larger  than  an 
ordinary  dental  flask,  and  for  that  reason  can  be  used  in  the 
operating-room  as  well  as  in  the  laboratory.  It  requires  no 
connection  of  rubber  tubes,  bellows,  and  the  like,  but  in  their 
stead  a  flexible  cord  and  plug  to  be  screwed  in  the  nearest 
electrical  bracket 

6T>  Cleanliness  of  Oven. — The  cleanliness  of  the  oven 
makes  it  in  keeping  with  the  other  appointments  of  the  dental 
office.  More  and  more  the  operative  dentist  finds  use  for 
porcelain  operations,  and  the  cleanliness  of  the  oven  allows  of 
its  being  used  in  the  operating-room.  It  is  without  gag,  noise, 
odor,  or  dirt,  features  that  should  be  preserved  in  the  dental 
office  as  far  as  possible.  .  The  electric  oven,  in  these  respects, 
is  a  fair  illustration  of  the  fitness  of  electricity  in  dental  prac- 
tice. It  comes  in  through  the  conductors  quietly  and  subtly; 
a  horsepower  of  current  may  be  in  operation  and  we  are 
unaware  of  its  presence  except  for  the  visible  ezl^ibition  of  heat. 

68.  Expense  of  Electrical  Heat. — Electrical  heat,  all 
things  considered,  costs  no  more  than,  if  as  much  as,  the  other 
processes  of  fusing  porcelain.  The  reason  for  this  is  the 
economy  of  heat  In  the  electric  oven  there  is  the  most 
complete  utilization  of  the  heat,  but  the  smallest  part  being 
lost  by  radiation;  whereas  in  the  older  forms  of  ovens  only 
the  smallest  part  was  utilized  in  fusing  the  porcelain.  To 
fuse  a  set  of  teeth  takes  an  amount  of  fuel  in  the  coke  ovens 
sufficient  to  heat  a  house  of  ordinary  size  a  whole  day,  whereas 
the  electric  oven  will  not  heat  in  the  same  way  the  tenth  part 
of  a  room  for  half  that  time.  While  electric  heat  is  much 
more  expensive  than  that  derived  directly  from  coal,  the  com- 
paratively smalt  amount  of  electricity  consumed  in  the  fusing 
of  a  set  of  teeth  makes  it  very  economical. 
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69.  Manipulation  of  Rheostat. — The  electric  oven, 
finally,  saves  considerable  time.  In  fusing  a  set  of  teeth  the 
rheostat  is  put  upon  the  firet  button,  where  it  is  allowed  to 
remain  until  the  case  is  thoroughly  dried  out  The  dentist 
may  be  making  a  gold  filling  in  the  meantime.  When  he  is 
satisfied  that  the  case  is  dry,  he  can  throw  the  lever  over  two 
or  three  buttons  at  a  time,  according  to  the  length  of  the 
previous  interval.     Th'     '  

ence  until  the  third  fn 
upon  which  he  will  a. 
he  can  give  the  case 
or  4  minutee.  When 
current  on  full  at  once 
thoroughly  heated,  the 
and  the  operation  ie 
fusing  a  full  case  occu 
time.  And  yet  he  is  \ 
the  fusing  process. 

70.  Tbermome- 
ter  for  Electric 
Oven. — While  it  is 
possible  to  use  an 
ordinary  alarm-clock  fi 
ting  off  the  oven,  st 
the  voltage  varies  so 
time  of  day  or  by  the 

it  in  large  quantities  in  p,-  -r o 

elevators  thereby,  that  this  is  not  a  reliable 

thing  to  do.     However,  in  those  offices  in 

which,  by  trial,  the  current  has  been  found 

to  be  without  much  variation,  timing  the  case  will  be  entirely 

feasible,  and  reliable  results  will  be  had. 

A  method  devised  by  Dr.  J.  R.  Callahan  for  use  with  the 
oven,  deserves  notice.  Doctor  Callalian  uses  a  high-reading 
thermometer,  placing  the  bulb  of  the  same  in  a  clay  8top|)er 
molded  to  fit  the  upper  opening.  This  very  accurately 
measures   the    heat    of   the  oven,  especiaUy   if  the  fusing   i^ 
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always  started  from  a  cold  oven.  If,  however,  the  oven  is 
hot  at  the  time  of  beginning  a  fuse,  the  thermometer  will 
read  a  little  higher  by  reason  of  the  casing  being  heat«d  at  the 
beginning. 

To  overcome  this  objection  to  Doctor  Callahan's  method,  a 
platinum  wire  is  loosely  embedded  in  the  clay  stopper,  one  end 
of  which  projects  .in  the  oven  cavity  and  the  other  terminates 
in  a  cup,  which  receives  the  bulb  of  the  thermometer.  One 
known  as  the  "  pastry  "  thermometer  is  used  for  this  purpose. 
This  is  about  6  inches  long  and  reads  to  600°  P.,  the  whole 
appliance  being  shown  in  Fig.  15. 

By  using  the  wire  the  heat  is  conducted  from  the  oven  cavity 
more  sensitively  than  by  the  clay  stopper,  and  the  heat  of  the 
cup,  while  not  as  great  as  that  of  the  oven,  is  always  exactly 
proportionate  to  it,  and  a  scale  having  once  been  made  can 
always  be  depended  on  thereafter.  If  it  is  desired  to  be  abso- 
lutely accurate  in  the  fuse,  it  can  be  done  by  using  a  pellet  of 
gold,  which  can  be  seen  to  melt,  aa  the  basis  of  calculation.  It 
is  only  necessary  to  turn  off  the  current  when  the  mercury 
reaches  6  points  above  that  at  which  the  gold  melts  for  close 
body,  or  4^  |>ointa  tor  close  gum. 

By  the  use  of  the  thermometer,  as  above  described,  it  is 
possible  to  fuse  porcelain  to  any  predetermined  degree  with 
almost  perfect  accuracy,  and  it  is  so  easily  and  certainly  done 
that  the  operator  can  relegate  the  fusing  to  his  assistant  with 
the  assurance  that  it  will  be  properly  done. 

71.  Small  Arc-Liierht  for  Oven. — The  most  satisfactory 
assistant  for  facilitating  the  observation  of  the  fusing  process, 
however,  is  the  use  of  a  small  arc-light  as  shown  in  Fig.  14. 
By  means  of  this  adjunct  a  strong  light  is  thrown  in  the  oven 
and  upon  the  plate.  This  light  being  of  a  different  color  from 
the  heat  light  of  the  oven,  and  also  one  of  great  intensity,  will 
bring  out  very  clearly  any  part  of  the  plate  that  it  strikes.  Two 
small  carbttfis  arc  poised  on  a  movable  bracket  that  slips  under 
the  name-plate  of  the  oven.  One  of  these  carbons  is  fixed  in  a 
Bpring  tube  and  the  other  is  tree  to  move.  The  operator  keeps 
the  fixed  carbon  near  the  middle  of  the  opening.     Then,  upon 
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touching  it  with  the  movable  carbon,  an  arc  is  struck.  This 
light  enters  the  small  opening  in  the  top,  and  the  operator  from 
in  front  seea  with  perfect  clearnesB  the  part  where  the  arc-light 
touchee.  With  thie  appliance  all  eye-atrain  is  removed,  and 
the  operator  can  watch  the  fusing  process  as  clearly  as  if  the 
oven  were  open.  He*  can  not  only  see  the  case  is  fusing,  but 
he  can  get  a  fineness  of  fuse  that  cannot  be  obtained  in  any 
other  way.  While  with  the  electric  oven,  by  ordinary  methods, 
the  operator  has  a  better  view  of  his  case  than  he  ever  had  in 
the  old-style  ovens,  the  arc-light,  as  a  finishing  touch,  completes 
the  electric  oven  for  fusing  porcelain. 

72.  Uethod  of  Posing. — When  using  the  electric  oven, 
the  dentist  should  proceed  as  follows:  If  the  case  is  a  small 
piece,  as  a  crown  or  bridge,  the  lever  of  the  rheostat  is  put  on 
the  first  button  where  it  is  allowed  to  stand  until  the  case  is 
thoroughly  dried  out;  when  this  has  been  done,  the  lever  can 
be  pushed  over  to  the  middle  button,  and,  after  standing  about 
5  minutes  at  this  point,  the  full  current  may  be  put  on  by 
pushing  the  lever  to  the  last  button  to  the  right.  It  might  be 
well  to  call  attention  to  the  position  of  the  rheostat  This 
should  be  within  easy  reach  and  always  placed  with  the  contact 
buttons  at  the  top.  The  reason  for  this  is  that  in  case  the  lever 
should  in  time  work  too  freely,  it  will  not  fall  over  on  a  live 
button,  by  accident.  While  the  lever  is  on  the  last  button,  the 
operator  should  never  leave  the  ca-se.  It  should  be  watched 
until  fused.  The  operator's  eye  is  becoming  familiarized  with 
the  appearance  of  the  porcelain,  and  he  can  be  sure  of  not 
overfusing  the  case,  as  would  very  often  happen  if  attending  to 
other  matters  at  the  same  time.  The  dentist  can,  when  rushed 
for  time,  throw  the  lever  full  on  at  once  and  thus  fuse  the  case 
in  10  or  12  minutes,  but  this  should  not  become  the  practice 
because  of  the  temptation  to  leave  the  case  before  the  fusing- 
point  is  reached.  If,  however,  he  acquires  the  habit  of  gradu- 
ally working  the  lever  over  to  the  third  or  fourth  button  from 
the  last,  and  allowing  it  to  remain  there  until  he  has  the  proper 
amount  of  lime,  he  will  save  himself  the  anxiety,  and  at  the 
same  time  be  present  when  the  case  fuses. 
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73.  Time  and  Attention  Required  Id  FosIds;  Force- 
lalD. — In  fusing  a  full  case,  at  least  30  minutes  should  be 
consumed  in  cam-ing  the  case  from  the  cold  or«i  to  a  full 
fuse,  and  a  longer  time  than  this  is  even  better,  so  long  as  it  is 
held  at  a  comparatively  low  heat  during  the  first  st^es.  From 
past  experience  it  can  be  stated  that,  for  the  purpose  of 
obtaining  the  strongest  plate  and  the  most  life-like  appearance, 
the  heat  should  be  turned  on  somewhat  as  a  ball  rolling  down 
hill  gathers  momentum,  gratlually  at  first  and  more  rapidly 
toward  the  last.  It  is  for  this  reason  that  the  operator  is 
advised  to  use  a  rheostat,  gradually  bringing  up  the  heat  until 
the  thinl  or  fourth  Ixitton  is  reached,  where  it  can  be  allowed  to 
remain  until  he  can  give  the  fusing  his  undivided  attention. 
The  whole  oven  has  become  heated  up  throughout,  the  case  is 
at  the  same  temperature,  and  then  the  lever  being  thrown  on 
the  last  button  at  once,  the  case  quickly  fuses.  By  following 
this  plan  the  dentist  has  given  the  fusing  of  his  case  no 
attention  save  an  occasional  pushing  forwards  of  the  lever, 
and  when  the  thinl  or  fourth  button  from  the  last. is  reached, 
he  allows  it  to  stand  at  that  until  he  has  time  to  complete  the 
n[>eration.  The  porcelain  is  just  ready  to  drop  into  a  fuse.  Mid 
turning  the  lever  brings  up  the  heat  so  quickly  that  he  has  had 
just  sufficient  time  for  familiarizing  his  eye  with  the  heat 
The  time  consumed  on  the  iir^t  stages  may  be  even  an  hour's 
duration,  and  no  harm  will  follow.  When  the  case  does  fuse, 
the  operator  is  present  at  the  critical  period,  and  yet  but  a  few 
minutes  of  his  time  haa  lieen  consumed  altc^etber,  and  at  no 
stage  of  the  oi>eration  was  there  any  danger  of  overfueing. 
Where  the  method  of  turning  on  one  button  at  a  time,  as 
followt^  by  some,  is  useii,  the  amount  of  time  that  personal 
attention  is  n^juired  is  so  long  that  the  temptation  to  attend  to 
oilier  things  fre<iuent]y  produces  an  overfused  case. 

74.  Otiier  Designs  of  Ovens. — Besides  the  form  shown 
in  Fig.  12,  the  oven  is  made  in  two  olher  patterns  and  sizes. 
Fur  ordinary  full  cases  and  (or  all  crowns  and  bridges,  as  well, 
the  oven  shown  in  Fig.  12,  known  as  the  Xo.  2,  meets  all 
ri'juirenjents.     This    oven    will    be    found    to    be   the    most 
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satisfactory  for  the  average  practitioner  or  one  that  constructs 
crowns  and  bridges,  and  an  occasional  case  of  continuous  gum. 
For  the  specialist  in  porcelain,  however,  an  oven  the  same  in 
all  respects  as  Fig.  12,  except  that  it  is  ^  inch  larger  in  all 
dimensions,  would  be  recommended.  Fig.  16  shows  a  small 
oven  for  crowns,  bridges,  and  inlays.  This  possesses  a  marked 
advantage  by  reason  of  the  floor  being  a  plane  surface.  This 
admits  of  the  most  delicately  adjusted  crown  or  bridge  being 
placed  in  position  without  danger  of  displacement. 


75.  Advantages  of  Custer  Eloctrlc  Oven.  —  It  is 
advised,  however,  that  the  operator  use  the  style  shown  in 
Fig.  12,  for  several  reasons:  First,  the  oven  itself  is  the  best 
for  annealing  that  can  he  had,  and  we  see  no  necessity  tor 
removing  the  case  to  an  oven  that  is  usually  an  enclosed 
muffle.  If  the  case  is  allowed  to  remain  in  the  oven  until 
all  has  cooled  together,  it  is  most  reasonable  to  suppose  that 
it  will  \)t  more  evenly  annealed  than  by  n-moving  it  Uy  a 
special  muffle  for  that  purpose.     In  chan(j;ing  the  piece  from 
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one   oven  to  another,  it  ie  subjected  to  a  very  Budden  change 
of  temperature,  which,  while  it  ie  not  sufficient  to  check  the 
better  porcelains,  still  has  no  advantage.     Moreover,  the  danger 
of  injury  during  the  removal  is  avoided.     By  leaving  the  caae 
in  the  oven  to  cool,  ihe 
whole  process  is  simpli- 
fied.    A   second    advan- 
tage in  this  style  of  oven 
is  found  in  the  arrange- 
ment of.  the  sight  open- 
ings.      These    are    in   a 
more  advantageous  posi- 
tion for  viewing  the  case, 
and  a  much  wider  range 
is  thereby  obtained. 
The  system  of  wiring 
^'°-  "■  employed    in    the   large 

Diagrammallc  lUmtnOion  of  SJuftm  !•/  Wiriitg.  -  -       JionKim 

matically  shown  in  Fig,  17.     It  is  very  simple  and  the  operator 
can  easily  tra<^'  it  out  in  case  of  repair. 


CARE    OF    KLECTRIC    OVBN. 

76,  When  the  oven  was  first  put  upon  the  market  the 
wires  were  covertti  with  a  thin  layer  of  clay,  as  a  protection 
i^inst  metals  and  the  like,  which  the  dentist  would  inadvert- 
ently use.  After  it  Ijecame  generally  known  that  the  oven  was 
a  delicate  instrument  in  some  respects,  it  was  sent  out  with 
the  wires  partly  exposed.  The  oven  is  a  sensitive  instrument 
and  one  ejisily  ruined  by  abuse.  The  first  care  that  should 
be  exercised  is  cleanliness.  The  platinum  wires,  while  so 
highly  heated,  readily  take  up  any  foreign  substances  that  may 
be  present.  They  unite  with  other  metals,  thus  lowering  the 
melting-point  of  the  platinum,  causing  a  burn-out,  while  many 
other  sulistanci*  cause  a  granular  effect  on  the  wire.  In  order  to 
prevent  the  p<fflsible  contamination  of  the  wirt«,  a  tray  should 
always  be  uswl  upon  which  to  rest  the  work,  and  the  oven 
should  be  kept  covered  when  not  in  use,     Ae  an  illustration 
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of  what  hae  happened,  some  dentists  use  pumice-stone 
in  the  investment  of  their  cases.  This  fuses  in  the  oven,  and 
if  a  tray  is  not  used  it  acts  as  a  flux  upon  the  wires,  causing 
a  bum-out  and  an  abiolutety  unreliable  condition  of  all  the 
wires  with  which  the  pumico-stone  has  come  into  contact.  A 
tray  would  have  prevented  this  accident. 

77.  Necessary  Precautions. — Nothing  should  be  fused 
in  the  oven  but  porcelain.  It  should  not  be  used  for  the  nieltr 
ing  of  metals,  for  which  there  is  a  great  temptation.  The 
metals  may  not  touch  the  wire's,  but  the  volatilization  of  them, 
which  frequently  occurs,  is  certain  to  injure  the  wires  by 
uniting  with  them.  The  oven  should  not  lie  overheated;  a 
single  overheating  will  do  more  damage  than  many  beatings  at 
proper  temperature.  A  molecular  change  appears  to  lie  pro- 
duced by  overheating.  The  invenU>r  accounts  for  it  in  this 
way:  The  metal  of  tlie  wires  has  almost  reached  its  melting- 
point,  and  under  the  influence  of  the  current  the  molecules  take 
on  a  movement  from  the  relation  in  which  they  were  placed  in 
the  drawing  out  of  the  metal  in  the  wire  form.  This  movement 
of  the  molecules  may  tm  brought  about  by  the  high  bent  long 
continued,  but  we  are  of  the  oi)inion  that  it  is  also  laigely 
influenced  by  the  current  itself.  This  force  is  probably  of  an 
electrolytic  nature,  inasmuch  as  platinum  is  not  to  any  extent 
magnetic.  At  any  rate  a  crystallization  is  produced  in  the 
wire  that  is  apparent  even  to  the  naked  eye.  It  is  ale<)  proved 
by  the  rise  in  the  resistance  of  the  wire.  Old  ovens  consume 
less  current  and  heat  up  more  slowly  than  new  ones.  This  is 
due  to  the  loosening  of  the  molecules  and  an  attempt  at  jjolari- 
zatioo,  as  it  were.  It,  in  the  use  of  the  oven,  the  heat  of  the 
wire  does  not  approach  so  near  the  melting- [Mjint  that  its 
molecules  move  in  their  respective  relations,  no  permanent 
change  of  structure  will  be  produced.  To  be  more  explicit,  it 
is  necessary  that  these  molecules  or  atoms,  during  the  height  of 
the  heat,  have  a  wider  [Kith  of  movement,  but  it  is  not  neces- 
sary that  this  movement  should  be  so  much  that  they  do  not 
return  to  their  original  relations,  when  the  oven  cools.  In  prac- 
tice, it  has  been  found  that  if  the  oven  is  not  overheated  a 
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single  time,  that  it  will  last  for  hundredB  of  operations.  We 
have  a  record  of  over  800  fusiiigs  without  a  single  bum-out. 
When  the  oven  was  first  put  upon  the  market  it  received  an 
immediate  hackect  trora  misuse.  The  dentist  would  at  once 
put  the  oven  to  the  highest  heat  jtosaible  to  see  what  would 
happen;  or,  jierbaps,  to  see  if  it  could  stand  all  the  abuses 
to  which  he  could  put  it.  If  it  stood  this  test  it  was  a 
success,  and  he  would  keep  the  instrument;  if  not,  he  would 
return  it  to  the  manufacturer.  When  the  oven  did  not  burn 
out  by  this  trial  it  would  surely  do  so  in  a  short  time  because  of 
the  crystallization  that  took  place. 

78.  To  Kepalr  the  Oven. — The  repair  of  the  oven  is  a 
simple  procesa  The  clay  in  time  cracks  somewhat,  but  these 
can  all  be  repaired  so  as  to  be  as  good  as  new  by  mixing  the 
re[>air  clay  with  water,  and  having  first  saturated  the  clay 
around  the  break  with  water,  pasting  the  cracks  full  of  new 
clay.  This  bakes  hard  at  the  first  heating.  Sometimeo, 
and  especially  in  large  curves,  tlie  wires  may  become  loos^ed 
from  their  investment.  These  can  be  pressed  back  with  a 
wooden  instrument  and  held  with  a  thin  layer  of  repair  clay. 
It  does  not  matter  how  much  the  wires  become  freed  from  their 
investment,  bo  long  ae  they  do  not. buckle  to  the  extent  of 
touching  neighlwring  wires,  no  harm  will  follow.  If  there  has 
been  a  burn-out  of  the  wire  it  will  usually  be  found  at  the  end 
of  one  or  more  ot  the  loops.  Expose  enough  of  the  wires  to  get 
a  clear  idea  as  to  the  plan  of  wiring  ae  diagrammatically  shown 
in  Fig.  17.  Grasp  the  two  free  ends  of  wire  with  a  ptdr  ot 
flut-nosed  pliers,  and,  having  put  a  very  small  piece  ot  No.  4  gold  - 
between  the  two  wires,  twist  them  tightly  together,  cover  with  a 
little  clay  and  heat  up.  If  three  or  four  loops  in  a  row  are 
burned  out,  it  is  best  to  strip  these  loops  entirely  out  and  bend 
in  a  new  piece  of  the  wire  furnished  for  this  purpose,  fiist 
preparing  a  bed  tor  them  by  scraping  the  clay  flush  with  the 
bottom  of  the  old  print  of  the  wire.  In  making  these  repairs 
tlie  greatest  care  should  be  exercised  that  neighboring  wires 
are  not  injured  thereby.  The  least  scratch  is  sufficient  to 
cause  a  uew  burn-out. 
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THB    ELECTRIC    CAUTERY    AND    ItOOT-I>RIER. 

79.  Use  of  Cautery  In  Itentlstry. — While  the  electric 
cautery  has  a  somewhat  limited  use  in  dentistry,  it  is  of  suf- 
ficient value,  however,  to  receive  attention.  Thia  instrument, 
as  illustrated  in  Fig.  18,  consists  of  a  vulcanite  handle  through 
which  pasB  two  heavy  copper  wires.  These  wires  extend  ahout 
2^  inches  beyond   the   handle.      The    purpose    of 

having  the  wires  of  thick  copper  is  that  they  may 
carry  the  heavy  current  that  is  necessary,  without 
heating,  and  also  to  give  the  proper  stifFnesa  at  the 
point.  One  of  these  wires  is  broken  at  a  convenient 
point  in  the  handle  and  a  small  switch  inserted  so  as 
to  bring  the  current  conveniently  under  control. 
The  two  wires  are  hound  tightly  together,  and  yet 
are  electrically  insulated  from  each  other.  At  their 
extreme  ends  a  loop  of  about  No.  26  gage  platinum 
wire  connects  the  two.  This  loop  varies  in  shape 
according  to  the  usee  for  which  it  is  intended. 

80.  Current  Itequlretl  to  Heat  Platinum 
Loop. — The  cautery  retjuires  a  volume  of  current 
according  to  the  size  of  the  platinum  wire.  The 
length  of  this  wire  makes  but  little  difference,  but 
it  is  the  cross-section  that  is  the  troublesome  fea- 
ture, because  of  the  large  volume  of  current  in 
amperes  required  to  heat  it.  A  No.  28  gage 
requires  about  5  amperes,  and  a  No.  24  gage  about 
10  amperes  to  produce  the  proper  heat.  There  is 
required,  however,  about  4  volts  to  force  this  strength 

of  current  through  the  cautery  loop,  and  the  conduct-  ^^  jg 
ing-wire  leading  to  and  from  it.  It  is  an  easy  sttMc 
matter  to  get  a  current  of  tliis  amperage  from  a  co"'"t. 
battery,  but  when  taking  it  from  the  llO-volt  current,  it  not 
only  necessitates  special  wiring,  but  is  a  very  wasteful  method. 
The  dental  uses,  however,  do  not  require  a  very  largo  cautery, 
and  the  dentist  can  usually  get  enough  current  without  siiccial 
wiring.  If  this  is  to  be  taken  from  battery  power,  two  storage- 
cells  of  about  30  ampere-liours  capacity  can  be  used  for  the 
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purpose.  Theee  can  be  charged  either  l>y  a  gravity  battery  or 
by  the  constant  current,  by  using  a  50-candlepower  tamp  in 
series.  The  battery  can  also  be  put  in  Beries  with  the  dental 
engine  and  charged  when  the  engine  is  in  operation.  As  a  rule, 
there  is  enough  margin  in  the  power  of  the  dental  engine  to 
charge  a  battery  of  this  kind  and  still  have  a  surplus  of  energy. 
The  resistance  of  a  storage-battery  of  that  size  and  capacity  is 
BO  little  as  to  be  practically  negligible. 

81.     Operating  the  Cautery  With  the  110-VoU  Cir- 
cuit.— If,  however,  the  dentist  chooses  to  operate  his  cautery 


from  the  1 10- volt  current,  he  can  do  so  by  introducing  about 
10  ohms  resistance  and  taking  off  enough  current  for  this 
cautery  by  a  shunt  rheostat.  By  so  doing,  he  can  open  and 
close  the  switch  in  the  handle  without  having  a  destructive 
spark.  The  breaking  of  6  or  8  amperes  in  a  aeries-break,  one 
that  is  not  in  shunt  with  another  circuit,  would  produce  such  a 
large  spark  as  to  ruin  the  handle  of  the  cautery.  Making  the 
cautery  a  shunt  circuit,  as  referred  to  above,  the  entire  circuit 
is  not  broken  when  the  button  is  raised.  It  has  still  another 
path  through  which  the  current  can  flow,  and  the  spark  at 
the  cautery  switch  is  very  slight. 

82.     AlternatinK  Curi-ent  to  Operate  Cautery. — The 
cautery   can    be    much    more   ecouoinically   operated  on   the 
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alternating  current  by  the  use  of  a  small  transformer,  aa  shown 
in  Fig.  19.  This  operates  on  precisely  the  same  principle  as  the 
large  transformer.  The  current  is  received  at  -52  or  104  volta, 
as  the  caae  may  bcj  and  a  secondary 
current  of  low  voltage  but  high  amperage 
is  produced. 

83.  Electric  Boot-Drier.  —  One 
form  of  an  electric  rout-drier  can  be  made 
by  doubling  a  No.  28  gage  platinum 
wire  upon  itself  and  soldering  the  very  tip 
with  pure  gold,  then  dressing  this  down 
to  a  broach-like  point.  The  two  free  ends 
are  to  be  fastened  to  the  copper  points  of 
the  cautery  appliances  just  described.  It 
the  two  wires  do  not  touch  each  other 
from  the  solder  to  the  copper  wires,  the 
beat  will  be  carried  to  a  greater  distance 
into  the  root.  In  using  the  root-drier  just 
descrilKMl,  the  heat  is  obtained  by  con- 
duction from  the  platinum   point. 

The  Gariinrt  Dental  Manufacturing 
Company  has  a  very  complete  root-drier 
upon  the  market.  The  novel  feature  of 
this  appliance  is  the  method  of  combin- 
ing the  resistance  that  is  necessary  when 
used  on  a  commercial  current,  in  the 
flexible  cord  that  conducts  the  current  to  '^°-  ™- 

the  root-drier.    In  thiB  manner  the  whole  ^^owu-Dria: 

appliance  is  self-contained,  it  being  only 
necessary  to  screw  the  plug  in  a  nearljy  socket,  when  it  is 
ready   for  use.     The  root-drier  ilselt  is   interchangeable  with 
a  small  lamp  shown  in  another  figure. 

WABM-AIR    SYRIN-tJE. 

84.  Another  form  of  root-drier  and  warm-air  syringe  is 
one  in  which  the  heat  is  obtained  by  forcing  a  jet  of  air  over  a 
heated  platinum  wire,  and  the  drying  done  by  the  heated  air. 
TheS.  S.  White  Company  has  a  splondiil  instruiuent  for  this 
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purpose,  wbicb  is  shown  in  Fig.  21.  This  instrument  consists 
of  a  rubber  bulb  for  producing  the  air  pressure.  The  point  in 
which  the  heat  is  produced  is  a  glass  tube  containing  a 
^^^^  platinum   coil.-     Tliis  ia  further  pro- 

^%^  tected  by  means  of  a  perforated  metal 

n  shield,  which  allows  the  operator  to 
see  the  heating  of  the  wire  and  also 
prevents,  to  a  considerable  d^ree,  the 
overheating  of  the  nozzle.  The  metal 
point  is  about  the  size  of  a  hypodermic 
needle  and  can  be  forced  to  a  consider- 
able distance  into  the  pulp  canal. 

A  small  thumb-switch  is  placed  at  a 
convenient  position  upon  the  handle 
for  closing  t)ie  circuit.  This  is  a  great 
convenience,  for  the  heat  of  the  wire 
being  fixed  by  the  current  that  operates 
it,  the  dentist,  by  momentary  touches 
upon  Ihe  button,  can  obtain  a  warm 
blast  for  sensitive  dentin,  or,  by  hold- 
ing the  button  down  for  a  length  of 
time,  he  obtains  a  hot  blast  for  pulp- 
s  teeth.  In  this  manner,  this  instru- 
'  ment  forms  a  very  simple  and  effective 
device  for  either  warm  or  hot  air. 
The  temperature  of  the  air  can  also  be 
varied  by  modifying  the  air  pressure 
from  the  syringe,  A  light  pressure 
will  cause  a  hot  blast,  whereas  a  hard 
pressure  will  produce  a  jet  of  warm 
P,p  j^  air.     The  heat  ot  the  wire  will  always 

s. n.  ivhiu EUeuicivarm-AiT    remain   the   same,  and  any  degree  of 
syrtnge.  ]^f.^l  (.^^   |)g  obtained  by  the  simple 

manijjulation  of  the  pressure   upon  the  bulb. 

The  heat  for  the  platinum  wire  can  be  obtained  from  the 
S.  S.  White  Company's  motor-generator  outfit,  as  shown  in 
another  figure,  or  it  can  be  obtained  from  the  Parti  motor 
battery,  No.  6,  or  an  Edison-Lalande  battery. 
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85.  Conatruetlon  of  Warm-Air  Syringe. — In  the  con- 
struction of  a  warm-air  S3'ringe,  the  nearer  the  heat-producing 
wires  are  brought  to  the  tip,  the  lictter.  Dr.  J,  W.  Wassail 
devised  a  hot-air  appliance, 

in  which  the  wires  were 
contained  in  the  tip  itself. 
The  wires  were  wound  on  a 
form,  and  porcelain  baked 
around  them  so  as  to  insu- 
late them,  hold  them  in  posi- 
tion, and,  also,  afford  & 
passageway  for  the  arr.  In 
fact,  the  walls  of  the  tip 
-  were  the  heatipg  surface, 
and  the  air  became  heated 
as  it  escaped  from  the  point. 
Those  that  have  attempted 
carrying  heated  air  through  j 
a  rubber  tube  of  any  length  ] 
will  flee  the  wisdom  of  this  I 
device,  for  it  is  impossible 
to  carry  a  jet  of  warm  air 
any  distance  Lbiough  a  rub- 
ber tube.  Unfortunately, 
this  appliance  is  not  upon 
the  market.      The  Electro-  F'o-  si- 

Dental  Company,  of  Phila-  EIMr^I>f«lal  Warm-Air  AppK^». 

dclphia,  however,  has  one  that  embodies  nearly  all  the 
details  of  Doctor  Wassail's  warm-air  tip.  This  is  shown  in 
Fig.  22. 

86.  lEssentialH    to    Produce   a   Warm- Air    Current. 

In  order  to  produce  a  jet  of  warm  air  at  an  al>so1utely  steady 
heat,  three  things  are  necessary.  The  air  pressure  must  be 
uniform,  the  heat  of  the  syringe  must  be  uniform,  and  the  tip 
must  be  held  the  same  distance  from  the  tooth.  To  have  a 
Bt«ady  air  pressure,  one  must  be  equip]K;d  with  compressed  air. 
This  may  be  anywhere  from  5  to  15  pounds,  but  whatever  its 
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pressure,  it  must  always  be  the  same  when  using  the  warm  wir 
for  sensitive  dentin.  The  best  method  of  obtaining  this  is  to 
use  a  60-gallon  kitchen  tank  as  a  reservoir,  and  to  keep  this 
supplied  by  an  automatic  appliance,  such  aa  the  electric  air- 
compressor  to  be  described,  or  by  means  of  a  water-operated 
beer-pump.  The  above  appliances  can  bo  set  to  operate  at 
a  given  pressure. 

87.  Electrical  Heating  of  Tip. — The  heat  of  the  tip 
must  be  uniform.  Herein  lies  the  value  of  electrical  heat  for 
this  purpose.  Having  once  arrived  at  the 
proper  heat  for  sensitive  dentin  and  for  a  pulp- 
less  tooth,  the  rheostat  lever  can  be  placed 
upon  the  proper  button  with  the  assurance 
that,  so  far  as  the  electric  part  is  concerned, 
the  heat  will  be  absolutely  correct  No  agent 
can  take  the  place  of  an  electrically  heated 
wire  for  this  purpose.  The  absolute  reliability 
of  electricity,  the  purity  of  the  heat,  the  per- 
fection of  control,  and  the  ease  of  manipulation 
are  properties  not  to  \k  had  in  any  other  agent 
or  method.  The  distance  from  the  tooth  must 
also  l>e  approximately  the  same.  Nearly  every 
dentist,  by  habit,  places  the  syringe  point 
about  the  same  distance  from  a  cavity  each 
time,  and  he  can  acquire  the  same  habit  with 
the  electrically  heated  tip. 


ELECT  lilt:    OUTTA-PEKCnA    PLUOOER. 

88.     Electric  heat  has  been  utilized  by  Dr. 

L.  A.  Faught  in  the  packing  of  gutta-percha. 

He    has   designed    an    instrument,   shown   in 

'"'  Fie.  23,  in  which  the  plugger  point  ia  kept  at  a 

o«iia  fercfto  iHui!.xr.  consUiiit  lioat  l>j'  aii  ctectnc  current.  The  current 

is   conveyed  to   the   instrument  in   the  usual 

manner,  and  the  heat  may  be  regulated  to  any  desired  degree 

by  means  of  a  rheostat.     The  advantages  of   this  instrument 
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ov«r  one  heated  over  a  flame  are  three:  The  heat  can 
be  perfectly  controlled  by  means  of  the  rheostat;  there  is  no 
danger  of  overheating  the  gutta-percha;  and  the  inettument 
maintains  a  constant  heat  throughout  the  operation. 


BI.BCrRTr    STEOIUZEB. 

89.  We  now  come  to  three  simple  devices  operated  elec- 
trically, which,  although  not  essential,  are  great  conveniences, 
and  where  the  dental  ofBce  is  equipped  with  a  current  for  other 
appliances,  they  can  be  added  with  very  little  trouble  or 
expense.  These  devices  are  the  electric  sterilizer,  electric 
match,  and  warm-water  appliances. 

90.  Appliances  for  Heating;  Wire. — It  is  unnecessary 
to  call  attention  to  the  value  of  heat  for  sterilization.  This  can 
be  secured  electrically  by  either  a  wet  or  dry  method.  A  vessel 
of  water  may  be  kept  at  the  boiling-point  either  by  the  use  of 
ordinary  electric  heaters  immersed  in  the  vessel,  or  an  electric 
lamp.  An  electric  soldering-iron,  which  is  to  be  had  on  the 
market,  with  its  handle  removed,  will  keep  a  large  vessel  ot 
water  at  the  boiling-heat,  and  an  electric  lamp  of  a  candle- 
power  varying  according  to  the  size  of  the  vessel,  will  keep  the 
water  at  the  boiling-point.  The  lamp  should  be  immersed, 
bulb  end  down,  in  order  to  simplify  the  construction  of  the 
appliance.  This  arrangement  insures  dryness  of  the  socket 
and  also  a  convenient  method  of  turning  the  current  on  or 
off.  If  a  short  lamp  is  used,  such  as  is  usually  employed 
for  focusing  purposes,  and  with  a  green  globe,  the  appliance 
can  be  made  quite  ornamental.  If  a  lamp  is  used  in  this 
manner  a  4-candlepower  lamp  will  heat  a  pint  ot  water  to 
the  boiling-point  and  higher  candlepower  lamps  a  larger 
quantity  of  water. 

91.  Description  of  Steam  Sterilizer. — The  usual  form 
of  steam  sterilizer  for  dental  instruments,  which  is  upon  the 
market  and  which  is  designed  to  be  heated  by  a  gas-jet,  can  be 
heated  by  electricity  in  the  following  manner:  A  piece  of 
^inch  asbestos  cardboard  is  cut  out  the  size  of  the  bottom  of 
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the  vessel.  Then  30  feet  of  No.  26  gage  Climax  resiBtance 
wire  18  crimped  in  the  coga  of  the  dental  rolls,  and  this  having 
been  annealed  by  the  passage  of  the  electric  current  through  it, 
is  spread  back  and  forth  upon  the  asbestos  board  and  bound 
thereto  by  means  of  little  staples  of  the  same  kind  of  wire,  care 
being  observed  that  neighlwring  rows  of  wire  do  not  come  into 
contact  with  one  another.  A  second  piece  of  asbestos  cardboard 
of  the  same  size,  but  about  twice  the  thickness,  is  t)ound  to  the 
back  of  the  first  piece  to  prevent  the  radiation  of  heat,  and  also 
to  prevent  any  accidental  short-circuiting  of  the  wire  staples. 
The  bottom  of  the  vessel  having  been  covered  with  a  layer  of 
thin  mica,  like  that  used  for  stove  windows,  it  is  then  placed 
upon  the  wires  of  the  asbeetos  pad  and  firmly  bound  thereto. 
If  the  two  terminal  wires  are  connected  to  the  IJO-volt  circuit, 
the  water  of*  the  vessel  will  be  continuously  kept  at  the 
boiling-point.  Thirty  fet-t  of  No.  26  gage  Climax  resistance 
wire  will  give  the  projHjr  resistance  for  110  volts,  and  if  the 
same  ie  to  l)e  used  upon  the  .'>2-volt  current,  it  can  be  done 
by  connecting  one  wire  to  the  middle  of  the  30  feet  and  the 
other  wire  to  the  two  ends.  By  this  arrangement  the  two 
halves  are  thrown  in  parallel,  and  52  volts  will  produce 
about  the  same  heat  that  110  volta  produce  when  the  halves 
are  in  aeries. 

92.  Electric  Sterilization  by  Heat«d  Sand.— The 
second  method  of  electric  sterilization  is  by  dry  lieat.  This 
can  be  accomplished  by  using  a  bath  of  clean,  white  sand  in 
which  the  instrument  points  can  be  buried.  The  sand  is 
heated  t«  the  proper  temperature  by  a  coil  of  German  silver 
or  Climax  resistance  wire,  arranged  on  the  inner  surface  of 
the  containing  vessel.  After  a  little  experimental  work,  the 
exact  amount  of  wire  to  give  the  proper  heat  can  be  arrived  at. 
The  varying  conditions  of  voltage,  size  of  vessel,  and  individual 
requirements,  are  bo  widely  different  that  a  fixed  size  and 
length  of  wire  cannot  be  given.  Yet,  to  begin  with,  for  the 
1 10- volt  current,  the  dentist  may  take  25  feet  of  No.  30  gage 
German  silver  wire  or  alwiut  30  feet  of  No.  24  gage  Climax 
resistance  wire.     If  for  a  very  small  vessel  for  engine  points 
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alone,  10  feet  ot  No.  32  gage  Climax  wire  may  be  used.  If 
for  the  52- volt  current,  about  half  the  above  length  of  wire  will 
be  neccaeary. 

93.  Sheet-Iron  Oven  for  St«rlllziDK  Purposes. 
Another  method  of  obtaining  dry  heat  for  sterilization  is  to 
construct  a  small  oven  of  sheet  iron,  and  to  use  frithin  it  a 
J-liorsepower  Carpenter  enamel  rheostat  for  the  heating  agent. 
This  rheostat  will  give  a  fixed  heat,  and  the  temperature  of 
the  oven  can  be  easily  varied  to  suit  tbe  requirements  by 
means  of  a  ventilating  window  at  the  top.  The  rheostat  should 
he  fixed  upon  the  bottom  with 

tlie  lever  projecting  through  a 
slot  in  the  front,  whi<^'h  is  only 
lai^e  enough  to  allow  the  lever 
to  be  used  upon  the  first  two 
buttons.  In  this  manner  the 
lever  can  also  be  ut*ed  to  cut  off 
tlie  current,  and  the  opening 
through  the  sheet  iron  at  this 
place  permits  the  ingress  of  air 
tor  regulating  purposes,  the  regu- 
lating shutter  being  the  one 
above. 

WARM    WATER. 

94.  Method    of    Heating 
Water. — One  of  the  most  pleas- 
ing and  convenient  methods  of 
having  a  ready  supply  of  warm 
water    for    syringe    use    at   tbe 
chair  is  by  the  use  of  electricity. 
A  mahogany  block  4  in.  X  10  in.  has  at  the  lower  margin  a 
socket  for  an   electric  lamp,  to   receive  one   of  the  shortest 
standard  lamps  made.     Just  above  this  is  a  bowl   of  green 
Venetian   glass  about  the  size  of  a  large  teacup.     This  bowl 
is  deeply  concaved  under  ita  base.     This  concavity  rests  upon 
the  lamp,  as  shown  in  Fig.  24.     The  lamp,  if  a  4-candlepower 
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one,  will  raise  the  water  to  about  116°  F.  in  the  bowl,  while 
that  in  the  bulb  will  always  be  found  to  be  within  a  very  few 
degrees  of  blood  heat.  A  higher  candlepower  lamp  will  keep 
the  water  too  warm  for  practical  use. 
If  a  bracket  is  placed  above  the  bowl 
for  the  mouth -mirrors,  they  will  be 
kept  warm,  and  the  logging,  which  is 
always  present  upon  cold  mirrors,  will 
be  overcome. 

The  amount  of  current  used  by  this 
appliance  is  so  little  that  the  dentist 
can  afford  to  burn  the  lamp  all  day. 
If  rain  or  filtered  water  be  used  in  the 
bowl   there  will  be  very  little  precipi- 
tation from  the  evaporation,  and  the 
green-glass   lamp  will   give  an   oma- 
Fio.  3&.                 mental  effect  that  is  pleasing  to  the 
patient. 
The   Electro- Dental  Company  has  a   warm-  and   hot-water 
appliance  on  the  market,  which  is  shown  in  Fig.  25.      This 
appliance  is  wired  to  give  both  warm  and  hot  water.     The  l«i«e 
is  electrically  heated,  and   the  glass,  by  conduction,  heats  the 
water  within.     This  is  a  very  simple  and  neat  appliance  for 
this  purpose.  

THE    BLiECTRlC    MATCH. 

95.  The  electric  match  is  about  the  only  one  that  can  be 
rehed  on  to  ignite  every  time.  This  instrument  was  first 
exhibited  by  Dr.  L.  E.  Custer  as  a  part  of  his  electrical  cabinet, 
in  1893.  It  consists  of  a  vulcanite  handle  with  two  projecting 
springs,  which  are  tipped  with  platinum,  or  ]>referably  with 
carbon.  The  object  in  using  either  of  these  for  the  tips  is  that 
the  spark  in  time  will  affect  other  metals,  which  might  be  used 
for  the  purpose,  and  preference  is  given  to  carbon  because  of 
its  certainty  of  electrical  contact,  large  spark,  and  cheapness. 
It  the  ends  of  the  wires  have  sinall  cups  ^  inch  in  diameter, 
hard-soldered  thereon,  small  pieces  "f  ^-inch  carbon  may  be 
cemented  in  them  with  a  cement  made  from  the  carbon  dust 
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and  sugar  syrup.      The  metal  cups  should  be  fixed  at  an  angle 
of  about  25°,  as  shown  in  Pig.  26. 

96.  Method  of  Operating  Electric  Mstcli. — This 
fixture  ia  hung  at  any  convenient  jilace  near  the  chair  by  the 
cord  that  conducts  the  current  thereto.     The  resists 

ance  for  the  match  to  give  the  proper  spark  should 
be  about  the  same  as  that  for  a  ^horsepower  motor, 
or  for  the  electric  gold-anneal er,  alid  either  one  of 
theee  can  be  used  for  that  purpose.  By  connecting 
the  two  wires  from  the  match  around  the  switch 
that  operates  either  the  engine  or  the  annealer,  it 
takes  the  place  of  the  switch,  and  the  spark  that 
would  appear  at  the  switch  now  appears  at  the 
match.  The  match  is  operated  sim]>]y  by  pressing 
the  springs  together  until  the  )>oints  touch,  when  a 
small  arc  will  be  struck.  This  can  be  maintained 
indefinitely  by  holding  the  points  about  J  inch  apart. 
When  through,  the  arc  will  be  extinguished  by. 
releasing  the  springs. 

If  it  is  desired  to  have  a  separate  resistance  tor 
the  match,  a  50-candlepower   lamp,  an   old,  small 
rheostat,  or  a  200-watt  resistance  lamp  will  answer 
the  purpose.     Any  number  of  these  matches  can  Ije     r,Q_  aj. 
operated  from   the  same   resistance  by  connecting       cmier 
thereto,  the  necessary  requirements  being  an  indi-  *='"**=  *""|- 
vidual  cord  nmning  to  the  place  where  each  match  is  hung. 
These,  to   be   convenient,   are   hung   at   each   gas-bracket  or 
gas- valve. 

THE    ELECTRICAX.    MELTING    OF    PLATINITM, 

97.  Source  of  Heat. — The  form  of  heat  used  in  all  the 
foregoing,  except  the  electric  match,  is  that  produced  by  the 
resistance  of  the  metal  conductor.  The  range  of  heat  in  these 
cases  was  limited  by  the  fusing-point  of  the  metal.  We  now 
come  to  a  form  of  heat  in  which  the  electric  current,  without 
any  conductor,  produces  the  heat.  If,  with  a  given  pressure, 
we  introduce  into  the  circuit  a  short  piece  of  metal  of  moder- 
ately high  resistance,  such  as  an  iron  wire,  the  wire  will  become 
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heated  to  a  certain  degree.  If,  now,  we  subBtitute  for  the  iron 
wire,  one  of  German  silver,  whose  electrical  resistance  is  about 
twice  that  of  iron,  the  German  silver  will  be  raised  to  about  twice 
the  heat  of  the  iron.  And  so  we  may  go  on,  increasing  the 
resistance  and  with  that  the  heat,  until  we  have  the  tremendous 
heat  of  an  electric  arc.  In  the  electric  arc  we  have  no  metal 
of  any  kind  to  act  aa  a  path  for  the  current,  however  high  its 
resistance  may  l>e|  but  we  have,  instead,  the  atmosphere,  whose 
resistance  is  infinite.  The  atmosphere  is  a  non-conductor 
ordinarily,  and  the  current  in  passing  through  it  exhibits  itself 
in  the  form  of  heat  alone.  It  is  for  this  reason  that  the  heat 
of  the  electric  arc  is  the  highest  that  man  can  produce.  It  ia 
so  high  that  its  measurement  is  not  an  absolute  certainty,  but 
it  ia  estimated  at  about  6000°  F. 

98.  l*roduction  of  Electric  Arc. — The  electric  arc  on  a 
commercial  circuit  is  produced  by  touching  two  live  terminals 
U^tber,  and  then  withdrawing  them.  It  requires  aliout  45 
volts  to  maintain  it  when  once  established  by  prior  contact. 
But,  to  establifih  it  without  previous  contact  re<|uires  a  pressure 
of  about  50,000  volts  for  every  inch.  The  arc  having  once 
been  established,  however,  the  current  continues  to  flow  across 
the  break  until  the  distance  becomes  t<f0  great,  when  it  ceases. 

90.  Practical  Use  of  Arc  lleat. — In  order  to  make  a 
practical  use  of  this  intense  heat  in  dentistry,  and  especially 
(or  the  fusing  (if  platinum,  the  scrap  of  which  heretofore  was 
practically  worthier  except  for  the  t^mall  price  that  was  paid 
f<ir  it  as  scrap,  a  method  wjis  devised  by  l>r.  L.  E.  Custer  of 
using  the  electric  arc  for  this  puriKise.  This  methcxl  am  beet 
lie  used  upon  the  1 10-volt  conHtant  current,  and  will  l>e  described 
for  such  current. 

The  method  of  lKi)3  was  found  to  produce  a  very  hard  plati- 
num. This  was  followed  up  in  detail  by  Doctor  Custer,  and, 
in  18fl8,  he  devistil  a  method  of  productnf!  soft  platinum,  as 
soft,  indcfii,  ii.s  new  platinum.  The  difference  between  the 
two  W.1S  not  due  to  a  different  form  of  heat,  but  to  the  presence 
or  absence  of  earlton  while  fusing  the  platinum. 
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100.     Method    of  Producln^ir   Ilawl    Platinum.— The 

first  mothoil,  and  that  for  producing  hard  platinum,  is  as  fol- 
lows: From  8  to  12  ohms  resistance  is  introduced  in  the  cir- 
cuit to  prevent  hlowing  out  the  fuses.  This  rcBistaiice  can  be 
had  by  using  a  lai^te-size  electric  oven,  without  a  rheostat,  or  a 
special  rheostat  can  be  made  by  usinp;  a  sufficient  length  of 
No.  14  German  silver  wire.  For  making  the  connections  for 
fusing  the  platinum,  one  wire  is  attache<l  to  one  side  of  the 
oven  and  the  other  wire  is  attached  to  the  other  main.  Thete 
wires  should  be  about  No.  16  gage  lamp-cord.  The  two 
terminals  are  now  tested  for  polarity  by  dipping  in  acidu- 
lated water.     Bubbles  of  gaa  will  form  on  the  negative.    Attach 


this  terminal  to  a  long  electric- light  carbon  and  the  other  ter- 
minal to  a  piece  of  carbon  battery  plate,  as  shown  in  Fig.  27. 

By  connecting  in  this  manner,  the  platinum  scrap  becom^ 
the  positive  pole,  which  is  the  hotter  of  the  two.  There  will 
be  more  rapid  fusings  of  the  platinum  and  less  noise  than  if 
the  connections  were  reversed. 

When  the  connections  have  been  made,  the  platinum  scrap 
is  heaped  up  in  the  center  of  the  carbon  block.  The  pencil  is 
brought  to  touch  the  platinum  and  then  withdrawn  a  short 
distance,  readily  determined  by  trial.  An  arc  is  thus  estab- 
lished and  the  platinum,  which  forms  the  positive  terminal,  is 
quickly  melted.  With  12  oluns  resistance,  from  G  to  8  penny- 
weight can  be  fused  at  once,  and  with  8  ohms,  nearly  an  ounce 
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can  be  fused  in  a  body.  By  this  ia  meant  that  the  whole  mass 
will  be  in  a  melted  condition  at  one  time.  There  is  no  limit, 
however,  to  the  amount  that  can  be  formed  into  a  aingle  piece. 
It  ie  not  necessary  to  have  the  whole  mass  in  a  melt«d  state  at 
one  time,  the  edge  of  it,  only,  may  be  melted  and  the  new 
metal  added  while  in  that  condition.  In  this  manner  ten 
ounces  have  l^een  melted  into  one  rod  at  one  time.  This  rod 
was  BO  uniform  that  it  was  afterwards  drawn  out  into  a  fine 


101.  Protection  of  the  Eyes. — The  light  of  the  arc  ie 
so  intense  that  the  eyes  should  be  protected  by  the  use  of  the 
darkest  glasses  that  can  be  obtained. 

102.  Advantage  of  Low  Voltage  of  Current  Sup- 
ply.— While  the  dentist  is  dealing  with  one  of  the  most  won- 
derful electrical  phenomena  in  fusing  platinum,  if  he  is  using 
the  110- volt  constant  current  there  is  no  danger  of  more  than  a 
slight  shock  should  he  accidentally  complete  the  circuit  through 
himself.  He  can  therefore  handle  the  carbon  pencil  with  his 
bare  hands,  with  impunity. 

103.  Condition  of  Platinum  When  Fused  by  Carbon 
Process. — The  platinum,  fused  by  the  foregoing,  which  we 
may  call  the  carbon  procesn,  becomes  somewhat  harder  than  new 
platinum.  This  is  due  to  its  taking  up  carbon  while  in  the 
melted  state.  It  appears  that  platinum  is  affected  in  a  manner 
similar  to  iron  by  the  addition  of  a  small  percentage  of  carbon. 
A  nugget  of  platinum  that  has  not  been  instantly  fused  becomes 
hard  like  platinum-iridiuin,  and  if  the  process  is  kept  up  for 
some  time  it  becomes  brittle,  and  when  struck  with  a  hammer 
may  ily  to  pieces. 

The  platinum  fused  by  the  carbon  process  is  of  special  value 
where  stiHness  and  strength  are  needed.  By  actual  test,  with 
the  proper  proportion  of  carbon,  this  platinum  possesses  almost 
twice  the  stiffness  of  new  platinum,-  and  for  this  reason  it  makes 
the  best  of  material  for  making  the  pin  of  a  crown,  the  frame- 
work of  a  bridge,  for  the  back  lining  in  continuous  gum  cases, 
and  for  strengthening  gold  fillings. 


jcbyGoOgIC 


§21  ELECTRICITY  IN  DENTISTRY.  59 

104.  Soft    Platinum   Produced    by    Lime  Process. 

The  second  method  of  fusing  platinum,  wherehy  it  retains  it« 
virgin  ductility,  was  also  devised  by  Dr.  L.  E.  Custer,  in  1897, 
and  may  be  called  the  lime  process.  It  is  precisely  the  same  as 
the  carbon  process  except  that  a  block  of  unslaked  lime  is 
used  instead  of  the  carbon  plate,  and  a  platinum- pointed  pencil 
takes  the  place  of  the  arc-light  pencil.  In  bo  doing  there  is  no 
carbon  present,  and  the  platinum  being  unaffected  by  the 
lime,  appears  as  soft  as  new  platinum. 

The  block  of  lime  should  be  made  level  on  top  if  the  plati- 
num is  to  be  used  for  a  plate,  and  it  should  be  grooved  slightly 
if  to  be  made  into  a 
wire.  The  lime  is  not 
a  conductor  of  elec- 
tricity, as  is  carbon; 
it  only  acta  as  a  re- 
ceptacle to  hold  the 
platinum,  whereas  the 
carbon  plate  is  both  a 
conductor  and  a  re- 
ceptacle.    Electrical 

connection  is  therefore  ,      „         "J"'     _ 

UiM  Pmcat/or  mtlnj  nutiuim. 
made  by  tymg  a  piece 

of  heavy  platinum  wire,  or  preferably  several  smaller  wires,  to 
the  end  of  the  positive  wire.  This  makes  a  platinum  terminal 
for  the  wire  that  is  laid  on  the  block  of  lime,  and  the  platinum 
scrap  is  heaped  upon  that,  as  shown  in  Fig.  28.  This  completes 
the  metallic  connection  to  the  platinum  scrap.  When  the  scrap 
has  been  fused,  the  terminal  wire  is  severed  from  the  nugget. 

105.  Construction     of    Platinum-Pointed     Pencil. 

The  platinum-pointed  pencil  should  be  made  by  using  a  piece 
of  braes  rod  |  inch  in  diameter  and  about  8  inches  long,  with  a 
wooden  handle  thereon.  The  other  end  of  the  rod  contains  a 
slot  iu  which  a  nugget  of  platinum  of  at  least  ^  ounce  in  weight 
is  bound.  Thi?  nugget,  while  not  very  large,  will  not  fuse 
because  of  its  negative  polarity  and  of  its  attachment  in  the 
metal  rod,  which  conducts  the  heat  away. 
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106.  Methotl  of  Establishing  an  Arc. — When  fusing 
by  this  method  there  will  be  a  tendency  of  the  scrap  and  nugget 
to  unite  while  either  melted  or  by  cohesion,  but  a  little  experi- 
ence will  teach  one  how  this  caD  be  avoided.  A  fine  carbon 
pencil,  or  even  the  lead  from  a  lead  pencil,  can  be  used  between 
the  platinum  point  and  the  scrap  to  establish  the  arc,  and  then 
withdrawn  without  measurably  aSecting  the  ductility  of  the 
platinum. 

107.  Advantages  of  Soft  Platinum. — Platinum,  which 
has  been  fused  by  the  lime  process;  comes  out  as  soft  and 
ductile  as  new  platinum,  and  will  be  found  to  possess  all  its 
properties.  It  is  even  [wssible  to  burn  out  impurities  by  this 
mctliod,  80  that  prolonged  melting  is  also  a  refining  process. 
This  platinum  can  be  used  for  swaging,  for  backings,  and  for 
inlay  matrices,  and  in  fact  for  all  those  purposes  where  soft 
platinum  is  indicated.         

POWER. 

THE   ELECTRIC   MOTOR. 

108.  Discovery  of  the  Motor. — The  electric  motor  is 
said  to  have  been  discovered  at  the  installation  of  the  Vienna 
Exposition  in  1872,  when,  by  accident,  the  mains  from  a 
dynamo  on  exhibition  happened  to  become  connected  to 
another  dynamo  near  by.  It  was  noticed  that  when  the  first 
dynamo  was  put  into  operation,  the  second  also  began  running. 
Nevertheless,  it  is  now  a  well-known  fact  that  a  dynamo  will 
act  as  a  motor,  and  vice  versa,  and  that  but  little  change  is 
netessary  to  make  the  same  machine  operate  efficiently  either  as 
a  dynamo  or  motor. 

10!J.  UatliiK  of  Motors. — The  dynamo  is  rated  in  kilo- 
watts, while  the  motor  is-  rated  in  horsepower,  for  the  reason 
that  the  dynamo  generates  electricity  whose  output  is  estimated, 
electrically,  by  the  term  wall,  while  the  motor  converla  elec- 
tricity into  power,  and  for  that  reason  its  output  is  reckoned 
in  liin-icpoiccr. 
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110.  Construction  of  Motor. — The  motor,  to  all  exter- 
nal appearances,  resembles  the  dynamo,  and,  it  a  constant- 
current  machine,  consists  of  a  Jield,  artiuUure,  cowmulator,  and 
brushes.  If  it  is  to  he  operated  hy  an  alternating  current,  then 
like  the  alternator,  the  hrushea  are  wanting.  The  winding  of 
the  motor  is  also  similar  to  that  of  the  dynamo.  It  may  be 
series-wound,  sAuni-wound,  or  compmind-wound. 

The  field  of  the  first  small  motors  was  of  the  horseshoe  type. 
There  was  no  attempt  at  enclosing  the  armature,  as  was  done 
later  for  the  purpose  of  producing  a  stronger  field,  and  at  the 
same  time  making  the  appliance  dust-proof.  This  part  of  the 
motor  was  formerly  made  of  the  softest  cast  iron,  but,  owing  to 
the  great  changes  in  the  designs,  many  manufacturers  are  now 
making  the  field  of  laminated  iron.  This  has  the  advantage 
over  cast  iron  of  being  more  highly  magnetic,  and  of  not 
becoming  heated. 

111.  Style  of  Motor  Used  by  l>entlst. — All  the  smaller 
motors  are  of  the  two-pole  variety;  in  fact,  only  the  very 
largest  motors  have  four  or  six  poles.-  In  this  respect,  d3'namo8 
and  motors  differ.  All  the  motors  with  whioh  the  dentist  has 
to  do  have  but  two  poles.  The  motor  may  be  entirely  encased, 
as  with  those  used  for  driving  lathes,  and  they  may  have  the 
appearance  of  having  four  poles,  but  upon  examination  they 
will  be  found  to  have  but  two. 

113.  The  Armature. — The  armature  is  precisely  the 
same  as  that  used  in  the  dynamo.  It  may  be  a  ri'n^  or  Gramme 
type,  or  it  may  be  a '?rum  or  Siemens.  While,  in  the  course  of  the 
improvement  that  motors  have  seen  since  they  were  first  intro- 
duced, the  field  has  li^en  considerably  modified,  the  armature 
has  not  been  changed  in  the  least,  and  it  remains  to-day  the 
same  as  at  first;  it  is  either  a  plain  Gramme  or  a  Siemens  arma- 
ture. In  the  larger  motors  the  (Iramme  armature  is  used,  and 
in  the  smaller,  the  Siemens.  The  same  principles  of  construc- 
tion are  carried  out  that  arc  used  in  the  manufacture  of  arma- 
tures for  dynamos.  The  most  popular  form  at  present  is  the 
drum  type,  because  of  its  simplicity  of  construction,  compact 
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bulk,   and    the    consequent  small   proportions   of  the   whole 
appliance. 

The  commutator  and  brushes  are  used  on  directrcurrent 
motors,  and  are  also  the  same  as  those  of  a  continuous-current 
dynamo. 

113.  Value  of  Motor  in  Dental  Work. — One  of  the 
first  applications  of  commercial  electricity  in  dental  practice  was 
the  use  of  the  electric  motor.  This  had  been  scarcely  perfected 
before  dentists  recognized  its  value  in  their  work.  It  was  soon 
established  in  both  the  operating-room  and  the  laboratory,  and 
to-day  there  is  scarcely  a  well-regulated  office  in  which  elec- 
tricity is  available  that  does  not  make  use  of  one  or  more 
electric  motors. 

No  single  appliance  has  done  so  much  to  elevate  the  tone  of 
the  dental  office  as  the  introduction  of  the  electric  motor  and 
engine.  It  has  transformed  a  performance  that  reminds  one 
of  the  scissors-grinder,  and  one  that  was  chiefly  a  physical 
operation,  into  one  that  partakes  more  of  a  digital  and  mental 
operation.  The  dentist  has  no  longer  to  treadle  a  wheel  that 
an  engine  burr  may  revolve,  but,  by  the  mere  touching  of  a 
button,  the  burr  is  set  in  motion  and  the  attention  of  the 
operator,  instead  of  being  divided  between  treadling  a  wheel 
and  the  management  of  the  instrument  in  the  tooth,  may  now 
be  concentrated  upon  the  latter.  The  body  of  the  dentist  may 
then  be  perfectly  quiet,  and  the  burr  controlled  with  a  steadi- 
ness and  sensitiveness  of  touch  that  is  not  dulled  by  body 
vibration.  In  the  course  of  time  the  management  of  the  elec- 
tric engine  and  switchboartJ  becomes  automatic,  and  the  dentist 
controls  these  without  going  through  the  mental  routine, 

ELECTRIC  ENGINES. 

114.  The  first  electric  engines  made  their  appearance  in 
1885.  The  Griscom  was  attached  to  one  end  of  the  White 
flexible  arms  and  was  suspended  over  tlie  operating -table. 
The  Detroit  motor  was  a  separate  fixture.  From  these,  a  few 
years  later,  was  evolved  the  Kells  system  of  motor  and  engine. 
While  new  improvements  were  made  at  a  very  rapid  rale,  they 
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were  principally  in  the  minor  details.     The  general  features  of 
the  very  first  engines  and  Bystems  are  still  adhered  to. 

115.  Classification  of  Dental  Engines — The  dental 
engines  of  to-duy  may  be  claaaified  into  three  groupe.  Those 
in  which  the  motor  is  attached  directly  to  the  arm  piece;  those 
in  which  the  motor  is  attached  to  the 

base  of  the  engine;  and  thoBe  in  which 
the  motor  is  placed  at  some  distance 
from  the  engine  arm  and  power  is 
transmitted  thereto  by  a  long  belt  The 
first  class  is  represented  by  the  Gris- 
com,  the  second  class  by  the  Detroit, 
and  the  third  class  by  the  Kells. 

116.  Columbia     I>ental     En- 
gine.— The    first   class   is  found  on 
the  market  to-day  under  the  name  of 
the  Columbia  engine,  which  is  illus- 
trated in  Fig.  29.     The  motor  part  of 
this  engine  is  about    ^   horsepower. 
The   field   is   spherical  in  shape,  and 
is  encased  in  a  metal  cover  that  makes 
it  noiseless  and  dust-proof.     One  end 
of  the  armature  shaft  is  attached  to  a 
flesible  arm.     In  making  this  attach- 
ment, an  insulating  material  is  inserted 
between  the  motor  and  flexible  arm, 
the  purpose  of  which  is  to  protect  the 
patient  in  case  of  accidental  grounding 
of  the   wiring  of  either  the  field  or 
armature.     If  grounding  were  to  occur 
and    the  patient   were   to   touch   the   ironwork   of    the  chair 
to  which   a  fountain  cuspidor  is  attached,  he  would  receive 
a   severe   shock.      While   it   is   not   intended   that  the   wire 
of    the  motor   should  touch  any  metal    part,    this  sometimes 
accidentally  occunt   in    the   best   of    motors,   and  the   use  of 
the  insulating  coupling  prevents  what  would  not  be  a  fatal, 
but  a  very  unpleasant  occurrence.     The  motor  is  balanced  in 
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a  swivel-like  yoke,  with  which  it  is  suspended.  In  using  it 
the  dentist  ha^  only  to  sustain  the  weight  of  its  flexible  arm. 
The  electric  conductors  that  carry  the  current  to  and  from  the 
motor  serve  tu  suspend  the  motor  at  a  convenient  height  from 
the  chair.  These  wires  are  bound  into  a  single  cord,  which 
passes  up  to  the  ceiling,  thence  over  a  pulley  to  the  wall,  and 
then  down  over  a  second  pulley,  where  ft  weight  equal  to  that 
of  the  motor  is  attached. ,  This  arrangement  permits  of  ample 
and  tree  movement  of  the  motor  in  all  directions. 

117.  Special  Constraction  of  Switch. — The  foot- 
switch  is  unique  in  its  construction.  It  is  wired  so  as  to  oper- 
ate the  motor  in  either  direction  by  pushing  the  lever  to  one 


riu-'Siihcrc"  BatrlcilableEiieait. 

side  or  the  other.  It  also  giv^  several  speeds  to  the  motor. 
A  feature  of  special  importance  is  the  absence  of  a  destructive 
spark  when  opening  the  circuit  Many  rheostaU  become  more 
or  loss  of  II  nuisance  by  the  eifect  of  the  spark  upon  the  first 
button.  The  (K*truL-tive  actiiin  causes  a  condition  of  the  con- 
tact and  lever  that  makeM  its  manipulation  uneven  and  uncer- 
tain.    The  makers  of  this  switch  have  overcome  this  trouble 
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by  the  introduction  of  a  very  high  resistance  at  tlie  last  step, 
nhich  cuts  down  the  si»aric  to  Buch  an  extent  os  to  make  it 
negligible. 

118.      The  "Sphere"    Eleetrle    Cable    Engine. — As 
another  itluetration  of  tlie  first  type  nf  electric  engines,  we  may 
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take  the  engines  made  by  the  Electro- Dental   Manufacturing 

Company.     One  of  these,  as  shown  in  Fig.  W,  has  its  motor 

pivot«d  in  a  wall   bracket, 

and  power  is  communicated 

to  the  hand  piece  through 

a  rod  and  flexible  cable  of 

about   equal  length. 

1 19.  Register  All- 
Cord  Elet'trlc  Engine. 
The  Electro-Dental  Manu- 
facturing Company  also  has 
an  all-cord  engine  mounted 
in  a  similar  manner,  except  ""■  *^ 

that  the  motor  shaft  is  in  a 

perpendicular  position,  as  shown  In  Fig.  31.  Both  styles  of 
engines  are  to  be  controlled  in  the  same  manner  by  the  movable 
foot-switch,  as  illustrated  in  Fig.  32. 
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120.  Foot-Swltch. — Puahing  the  lever  of  the  foot-switcli, 
Fig.  32,  to  the  right  increases  the  speed  of  the  motor  in  ito  for- 
ward direction,  and  pushing  the  lever  to  the  left  r^ulates  the 
speed  in  the  opposite  direction.     It  gives  four  speeds  in  the 


no.  SI. 
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forward,  and  two  in  the  reverse,  direction.  The  lever  may  be 
locked  at  any  position  so  that  it  is  not  necessary  to  keep  the 
toot  against  the  lever  at  all  times.  A  slight  touch  will  release  ' 
the  lever,  when  it  will  return  to  the  center  and  stop  the  motor. 
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121.  S.  8.  Whit©  Motor  and  Engrlne. — As  an  itlustra- 
tioij  of  a  modem  engine  equipment  of  the  second  type  we  take 
the  S.  S.  White,  as  shown  in  Fig.  33.  In  this  the  motor  forme 
part  of  the  engine  base.     The  upper  part  may  be  a  cord  engine, 


^' 


S.  S.  WhUi  Motor  and  Engint  ComMnrd. 

aa  shown,  or  it  may  have  the  flexible  arm.  The  engine  can  be 
moved  about  the  chair  in  the  same  manner  as  a  pedal  engine, 
and  except  that  it  is  somewhat  heavier  by  reason  of  the  motor, 
one  who  is  accustomed  to  the  old  style  finds  little  difficulty  in 
adopting  the  new. 
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122.     S.  B.  White  Motorand  BnglDe  Combined. — The 

S,  S.  White  Company  has  another  engine  on  the  market  in 
which  the  motor  is  a  part  of  the  haee  of  the  engine.  This,  as 
shown  in  Fig.  34,  is  somewhat  heavier,  but  being  provided 
with  castors,  can  be  easily  moved  about.  The  motor  is  encased 
in  a  glass  cover  that  renders  it  noiseless,  and  also  protects  it 
from  dust.  It  is  made  to  operate  in  either  direction  and  at 
various  rates  of  s{)ced.  It  also  has  a  unique 
feature  in  the  brake.  A  disk  fixed  near  one 
end  of  the  pulley  shaft  below  hecomes  mag- 
netic by  the  touching  of  a  button  on  the 
foot-switchboard.  The  disk  thua  ma^etlzed 
attracts  another  disk,  which  is  upon  the 
same  shaft,  and  which  also  serves  as  the 
pulley  wheel.  The  adhesion  of  these  two 
instantly  stopB  the  belt. 

The  motor  is  of  the  motor-dynamo  class, 
by  which  is  meant  that  while  it  is  operated 
by  an  electric  current  on  one  end  of  the 
armature,  it  will  also  give  off  another  cur- 
rent from  the  other  end.  The  current 
yielded  by  this  motor-dynamo  is  especially 
intended  for  heating  purposes,  such  aa  the 
root-drier,  the  cautery,  and  electric  mallet, 
which  are  supplied  with  the  outfit  as  shown. 

123.     Merry  Electric  Engine. —The 

•  Berry  electric  engine,  illustrated  in  Fig.  35, 
is  somewhat  smaller  than  the  ones  just 
described.  However,  it  has  the  foot-switch 
embodied  in  the  base  in'such  a  manner  as 
to  resemble  the  treadle  engine.  This  engine  is  one  that  is  well 
adapted  for  the  use  of  those  that  do  not  wish  to  change  from 
the  conventional  form  of  dental  engines. 

124.  Rheostat  Oi>erated  by  Treatllc— In  Fig.  36  is 
an  enlarged  view  of  the  base.  It  will  be  seen  that  the  motor 
takes  the  place  of  the  wheel,  and  the  treadle  operates  the 
rheostat    lever   for  regulating  the  speed  of  the  motor.     The 
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dentist  that  has  become  accuetoined  to  tlie  treadle  engine  will 
very  easily  learn  the  management  of  such  an  engine  as  this. 

125.  To  Convert  Trea«lle  f^ngflne  Into  an  Electric 
Engine. — It  requires  but  little  ingenuity  on  the  part  of  the 
dentist  to  convert  his 
foot-engine  into  one  of 
tlie  former  style.  An 
ordinary  fan  motor  of 
^  horsepower,  such 
as  can  be  had  upon 
the  market  at  a  cost 
of  from  12  to  15  dol- 
lars, will  meet  all  the 
requirements.  This 
should  be  firmly  fixed 
on  the  base  in  such  a 
manner  that  its  pulley 
comes  as  nearly  as  pos- 
sible in  line  with  the 
upper  pulley.  If  the 
wheel  of  the  old  engine 
is  removed,  no  diffi- 
culty will  be  experi- 
enced in  doing  this. 
The  proper  speed  will 
be  attained  tor  the 
shaft  if  the  pulley 
wheel  of  the  motor  is 
about  the  same  size 
aa  that  on  the  head  of 
the  engine. 

1^6.     Motor  Sit-  „^        ,.,T,^^ 

'  Motor  anft  Switch  tf  Berry  Enfftnr. 

uute<l     Home     Dls- 

tunce  From  Engine. — In  taking  up  the  tliird  type  of  electric 
engines,  or  those  in  which  the  motor  is  situated  some  distance 
from  the  engine,  and  power  transmitted  thereto  by  means  of  a 
belt,  we  find  a  large  variety  of  styles.      We  may  first  take  one 
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of  the  S.  8.  White  engines.  This  company  has  supplied  a  line 
of  enguicH  of  such  a  variety  as  to  meet  all  the  requirements  of 
cunent,  and  about  all  the  whims  of  operators.     It  furnishes 


dental  engines  of  all  three  types,  some  of  which  have  already 
been  described,  but  the  favorite  ones  are  of  the  third  type. 
Probably  the  most  convenient  style  is  that  Id  which  the  flexible 
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sleeve  is  pivoted  upon  the  end  of  a  bracket  fastened  to  the 
window  frame,  as  Bhown  in  Pig.  37. 

127.  To  Regulate  Tension  of  Belt. — The  bracket  ia 
provided  with  an  extension  arm  (or  preserving  the  proper 
tenaion  upon  the  belt.  The  spiral  spring  of  the  first  section 
gives  a  aupple  flexibility  to  the  hand  piece,  and  this  is  further 
aided  by  the  lateral  movement  at  its  pivotal  attachment  to  the 
bracket  Moreover,  the  pivoting  of  the  bracket  at  the  wall 
permitB  of  ite  being  pushed  aside  when  not  in  use,  as  well  as 
giving  additional  freedom  of  movement  to  the  arm.  The  motor 
is  placed  upon  the  floor  and  the  usual  form  of  switchboard  is 
provided,  which  can  be  placed  at  any  convenient  point  about 
the  chair. 

128.  A  Cord  Enirlne  of  the  Third  Type. — The  same 
company  also  supplies  a  cord  engine  somewhat  upon  this  plan. 
Instead,  however,  of  the  movement  of  the  arms  being  in  a 
lateral  direction,  it  ia  at  right  angles.  The  two  arms  of  this 
engine  are  of  about  equal  length.  A  balancing  weight  sustains 
the  weight  of  the  two,  so  that  the  operator  has  only  to  manage 
the  hand  piece.  While  all  cord  engines  have  not  that  freedom 
and  flexibility  of  movement  of  the  hand  piece,  this  form  of 
engine  is  quite  popular  because  of  the  direct  impulse  given  the 
burr  by  the  motor.  The  "backlash,"  as  it  is  called,  is  avoided 
by  this  arrangement  The  motor  is  usually  placed  upon  the 
floor,  and  the  cord  runs  direct  to  the  hand  piece  without  the 
intervention  of  a  apiral  spring. 

129.  Regulation  of  Speed  of  Engine. — The  engine 
shown  in  Fig.  37  is  one  that  can  be  operated  by  an  alternating- 
current,  as  well  as  a  direct-current,  motor.  The  friction  device 
shown  .n  the  center  of  the  figure  is  intended  te  be  operated  by 
a  motor  running  at  a  constant  spee<],  and  the  variable  speed  for 
the  engine  is  obtained  by  shifting  the  position  of  the  small 
friction  wheel  upon  the  face  of  the  larger  disk.  This  device 
differs  from  most  appliances  of  its  kind,  the  disk  being  the 
shape  of  half  a  sphere  and  the  pulley  wheel  being  earned  upon 
an  arm  that  is  pivoted  at  a  point  that  is  in  line  with  the  center 
of  the  sphere. 


D.g.tizecbyGoOglc 


72  ELECTRICITY  IN  DENTISTRY.  §21 

130.  Operation  of  Switch.— The  footrswitch  of  all 
regulators  of  this  style  is  fixed  at  a  convenient  point  under  the 
chair,  and  motion  is  communicated  to  the  movable  arm  by 
means  of  two  wire  cables.  Shifting  the  lever  to  the  right 
moves  the  arm  in  that  direction,  which  gives  the  engine  a  for- 
ward motion,  and  shifting  the  lever  to  the  left  reverses  the 
direction.  The  speed  of  the  burr  is  r^ulated  by  the  distance 
that  the  friction  pulley  is  from  the  center  of  the  disk. 

131.  The  Taggart  Electric  Engrlne. — An  engine  devised 
by  Dr.  W.  H,  Taggart  in  1887,  in  point  of  simplicity  and 
effectiveness,  and  one  that  may  be  said  to  be  a  compromise 


between  the  flexible  arm  and  the  cord  engine,  deserves  mention. 
If  the  arm  of  the  Shaw  engine  be  removed  from  the  upright, 
and  an  L-shaped  piece  be  soldered  below  the  pulley,  as  illu^ 
trated  in  Fig.  38,  and  a  ball  of  metal  about  2  inches  in  diameter 
be  drilled  and  tapped  bu  as  to  screw  on  the  arm,  the  engine  is 
complete.  The  motor  should  be  of  J  or  ^j  horsepower.  This 
can  be  stationed  anywhere  about  the  oftice.  If  the  dentist 
wishes  to  be  economical,  this  motor  can  be  used  in  the  labora- 
tory tor  running  the  lathe,  also,  and  the  belt  run  from  this  to 
the  chair.  Two  pulleys  of  hard  rubber,  auch  as  are  used  on  the 
S.  S.  Vbite  cord  engine,  should  be  mounted  on  a  rosette  of 
wood,  about  5  inches  apart,  and  this  rosette  fastened  to  the 
ceiling  at  a  point  directly  over  the  right  arm  piece  of  the  chair, 
A  belt  of  fishing  line  or  a  good  grade  of  corset  twine  is  brought 
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from  the  motor  through  the  two  pulleys  and  down  to  the  pul- 
ley of  our  dental  arm.  The  rosette  is  turned  at  such  an  angle 
that  when  the  engine  hange  at  rest  it  will  be  out  of  the  way  of 
the  operator. 

132.  Desirable  Features  of  the  Ta^sart  Electric 
EngiDe. — This  engine  has  several  desirable  features.  It  has 
all  the  flexibility  of 
others  by  reason  of 
the  two  short  flexible 
springs,  one  at  the 
hand  piece  and  one 
in  the  arm,  and  the 
universal  joint  at  the 
pulley.  It  has  but 
little  backlash  because 
of  the  short  length  of 
the  spiral  spring  in  the 
shaft  line.  By  screw- 
ing the  weight  back-  „   „       ,  „,  J .   ,.   , 

,  ™<  Tai/gnrt  EJatrie  Kngim. 

wards  or  forwards,  the 

hand  piece  can  be  so  exactly  balanced  that  the  operator  has 
no  weight  to  handle.  A  hook  near  by  holds  the  arm  out  of  the 
way  when  it  is  not  in  use. 

133.  Other  Uses  of  Motor. — It  the  dentist  wishes  to 
perfect  this  in  detail,  so  as  to  use  the  one  motor  for  both 
purposes  without  changing  the  belt,  a  magnetic  pulley  on  either 
end  o(  the  shaft,  one  for  the  lathe  and  one  for  the  engine,  can 
be  automatically  clutched  by  the  mere  operation  of  the  switch 
for  whichever  instrument  he  is  using.  The  electromagnets  for 
this  purpose  should  be  wound  with  the  same  size  of  wire  as  the 
field  of  the  motor,  and  placed  in  sericB  with  it.  They  should 
be  about  1  inch  in  diameter  and  2  inches  in  length,  and  should 
l>e  poised  as  close  as  possible  to  the  back  of  a  soft-iron  disk  on 
the  end  of  the  shaft.  This  disk  should  be  electrically  insnlated 
from  the  shaft  by  a  bushing  of  fiber  and  yet  should  be  firmly 
fixed  thereto.  It  should,  moreover,  be  turned  jierfectly  true  on 
both  surfaces  after  being  mounted.     Just  inside  of  this  disk 
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toward  the  motor  is  a  loose  pulley  of  soft  iron  with  a  fiber 
bushing  tliat  insulates  it  from  tbe  shaft,  as  is  shown  in  section 
in  Fig.  40,  which  represents  one  of  the  armature  shafts. 

When   the 


energized  it  induces  mag- 
netism in  the  fixed  disk 
at  the  end  of  the  shaft 
This,  in  turn,  attracts  the 
loose  pulley  to  it  so 
firmly  that  it  becomes  a 
fixed  pulley  for  the  time 
being,  or  as  long  as  the 
current  is  supplied  to 
the  motor  through  the 
B^auich.  electromagnet     at     this 

end,     A    needle-pointed 
setscrew   makes  accurate  adjustment  of   the  shaft,  and  also 
receives  the  end  thrust  produced  by  the  magnetic  pulL 
The  other  end  of  the  shaft  is  to  be  precisely  the  same,  and 
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the  wiring  mu^t  be  so  made  that  when  using  the  switchboard 
the  pulley  wheel  for  that  nide  only  is  affected.  This  may  be 
done  in  the  manner  illustrated  in  Fig.  41. 
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In  this  diagram  S  represents  the  (oof^Bwitch  in  the  operating- 
room  and  also  the  switch 
in  the  laboratory. 

134.     The    Mason 
Speed  Re^nlator. — The 

Mason  engine  was  one  of 
the  first  mechanical  appli- 
ances for  obtaining  a  vari- 
able speed   from  a  motor 

running     at    a     uniform  j,a«»  sp»i  luffuix'^. 

speed.    This  device,  which 

is  shown  in  Fig.  42,  conaiste  of  a  large  disk,  which 
may  be  operatetl  liy  mi  electric  motor.  For  this  reason  the 
■  Mason  system  has  been  of 
special  value  where  only 
the  alternating  current  can 
be  had.  A  friction  wheel 
tliut  also  serves  as  the 
pulley  wheel  for  the  belt  is 
mounted  upon  a  shaft  that 
plays  back  and  forth  in 
front  of  the  disk.  In  either 
extreme  right  or  left  posi- 
tion the  speed  is  the  liigh- 
est,  and  this  gradually  de- 
creases as  the  friction  wheel 
approaches  the  center, 
where  it  comes  to  a  full 
stop.  It  then  reverses  its 
direction  when  passing  to 
the  other  side  of  the  disk. 
In  this  simple  manner  the 
operator,  by  using  a  lever 
under  the  chair,  has  com- 
plete control  over  the  speed 
yio.  4j_  of  the  engine  as  well  as  the 

Rater  EauiatM  AUemaimu  curr.ui.        direction  of  rotation.     The 
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appliance  is  also  provided  with  a  switch  that  automatically 
opens  the  circuit  wlicn  the  lever  iB  in  the  middle  position  and 
cloBeB  it  when  the  lever  leaves  the  center. 

135.     The  RItter  Engine  for  Alternating  Current. 
All  the  for^ioing  engines,  except  the  one  illustrated  in  Fig.  37 


and  the  Masim  engine,  are  to  ho  opor.itLHl  hy  the  direct  current. 
Up  to  thf  year  1899  there  was  no  dciit;il  motor  that  could  be 
aalisfactorily  ojjerated  upon  the  alternating  current.     In  that 
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year  the  Ritter  Dental  Company  hronght  out  a  motor  for  this 
current  which  can  he  controlled,  and  which  is  in  nearly  every 
respect  equal  to  the  direct-current  motor.  This,  as  shown  in 
Fif;.  43,  differs  hut  little  in  ap]>earance  from  the  direct-current 
engine  of  Fig.  29. 

ELECTRIC  LATHES. 


TYPKS    OF    l.ATIIES. 

136.  Closely  following  the  introduction  of  the  electric 
motor  in  the  operating-room,  it  was  adapted  for  laboratory 
use.  One  of  the  first  tor  this  purpose  is  shown  in  Fig.  44. 
This  was  a  most  natural  transition.  It  made  use  of  the  lathe 
heads  then  in  use,  and  simply  supplied  motive  power  for  what 
had  before  required  considerable  physical  effort. 

137.  The  Ritter  Electric  Lathe.— Although  but  a 
few  yeare  have  passed,  there  have  been  a  great  many  changes 


RiUer  Klfctric  Ijolhi. 

in  the  design  and  construction  of  motors  for  this  purpose. 
The  most  important  change  was  the  construction  of  a  motor 
and  lathe  head  in  one  instrument  by  the  Ritter  Dental  Com- 
pany. The  base  of  the  lathe  is  made  broad  enough  to  stand 
and  be  operated  wherever  it  is  placed.  This  instrument  was 
an  innovation  and  an  ornament  to  the  laboratory,  and  is  so 
easily  portable    that    many  dentists    use   one   motor  in   both 
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departmente.  It  is  shown  in  Fig.  45.  The  field  ia  of  laminated 
iron  and  is  bo  heavy  that  when  a  motor  ie  assembled  it  will 
remain  perfectly  quiet  while  running.  The  armature  is  entirely 
enclosed,  thus  making  it  dust-proof,  and  both  ends  of  it  are 
fitted  to  receive  the  chucks  and  mandrels.  The  oil  is  fed  by 
means  of  a  wick,  from  a  cup  below  each  bearing. 

138.  Steel  Sleeve  for  Shaft. — A  special  feature  of  the 
Ritter  electiic  motor  is  the  provision  for  wear.  A  steel  Bleeve, 
shown  in  Fig.  46,  fits  upon  the  armature  shaft  and  is  readily 
replaced  by  a  new  one  when  worn  to  any  appreciable  extent. 


This  practically  makes  this  instrument  one  that  cannot  be  worn 
out  in  years.  A  switch  hutton  in  front  regulat«a  the  speed  of 
the  motor  to  suit  the  operator, 

1 39.  The  Berry  Klectric  liathe.— The  Berry  Company 

makes  a  lathe  motor,  as  shown  in  Fig.  47.  This  ia  somewhat 
smaller  than  the  one  just  described,  but  is  operated  in  the  same 
manner.  It  is  thoroughly  made  and  is  an  ornament  to  the 
dental  office.  Both  ends  of  the  armature  shaft  are  fitted  to 
receive  mandrels,  which  slip  on  and  lock  themselves  by  a  half 
turn  in  an  opposite  direction  to  that  in  which  the  armature 
revolves.  The  whole  motor  is  dust-jiroof,  as  these  motors  should 
be.     On  the  top  is  a  switch  for  regulating  the  speed. 

140.  The  Jlrownlnte  Electric  I^the.— The  Browning 

Electric  Company  also  baa  a  lathe  motor  upon  the  markeL 
This,  as  shown  in  Fig,  4S,  is  similar  to  the  first  mentioned,  in 
pxtt-rnal  appparaiii-e.  H  differs  from  it  in  point  of  finish  and 
the  method  of  attaching  the  mandrels. 
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141.  The  Victor  Electric  Latlie.~The  Victor  Electric 
Company  manufactures  an  electric  lathe  that  is  shown  in  Fig. 
49.     This  has  the  field  below  and  the  rheostat  above.     It  has 


five  speeds  and  ia  entirely  closed  so  as  to  be  duBt^proof.     The 
mandrels  screw  directly  on  the  armature  shaft  by  a  few  turns. 


This  electric  lathe  is  a  nominal  ^-horsepower,  as  are,  also, 
nearly  all  that  are  designed  for  this  purpose. 

142.     Motors     for     Operating    Max^hlnist's    Lathes. 

'Many  of  the  more  fully  e<iuipped  dental  liiljoratories  have  a 
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machinist's  lathe.  Even  the  smuUest  of  these  lathes  require 
considerable  phyeical  etrength  to  operate  them,  and  it  is  not 
practical  to  even  attempt  to  operate  the  second  or  tliird  of  the 
smaller  sizes  hy  foot-power. 

Here  the  value  of  an  electric  motor  comes  into  play,  and  it 
will  not  require  as  large  a  one  as  might  he  supposed.     A  No.  4^ 


11 


t 


III 


Barnes  lathe,  or  any  of  the  smaller  si/,es  of  machine  lathes,  can 
he  operated  with  a  J-horsepowcr  motor.  This  size  is  ample  for 
the  ahove-mentioned  lathe,  and  with  this  as  an  example,  the 
dentist  can   readily  ct-limate  the   size  of  motor  that  will  he 

necessary  for  larger  lathes. 

14!t.     UcMt  Mothucl  ur  Instnlllufr  Motor  and  Liatbe. 

The  motor  should  lie  plaeuJ  on  a  bracket  back  of  the  pulley, 
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and  not  more  than  a  foot  distant  therefrom.  It  is  a  gmA  plan 
to  fasten  a  ulielf,  about  18  inches  wide,  to  the  hack  of  the  lathe 
bed  for  the  tools,  and  to  set  the  motor  on  this.  Tlie  motor 
should  slide  upon  Ha  base,  for  the  purpose  of  tightening  the 
belt.  It  should  also  bo  placed  with  its  ])uiley  wheel  to  the 
right  in  order  that  it  may  not  interfere  with  the  laUie  work. 
It  will  be  found  that  if  the  pulley  is  put  in  line  with  the  large 
end  of  the  lathe  pulley  and  belted  thereto,  the  speed  of  the 
lathe  will  he  fast  enough.  Here  comes  in  play  the  especial 
fitness  of  individual  motors  for  lathe  work.  In  machine  shops 
it  is  necessar}-  to  shift 
the  belt  upon  the  cone        Mrn     ~  I — 

pulley  of  the  lathe  in         , -O Ql_ 

order  to  increase  or 
reduceitsepeed.  This 
is  quite  unnecessary 
when  an  individual 
motor  is  used  to  oper- 
ate the  lathe.  The 
rheostat  not  only  does 
this,  but  it  gives  a 
greater  range  of  speed 
than  can  be  obtained 
from  any  other  source. 
Moreover,  by  the  use 

of  a  reversing  switch,  the  lathe  can  be  made  to  run  in  either 
direction,  a  feature  not  usually  found  in  machine  shojis  except 
on  special  lathes. 

144.  The  Rheostat  Used  as  a  Switch. — It  is  a  good 
plan  always  to  havu  the  first  button  of  a  rheostat  blank,  as  by 
so  doing  the  rheostat  also  answers  for  a  switch.  The  operator 
knows  what  speed  he  will  require  for  the  work  in  hand,  and  the 
lever  is  put  upon  that  button  at  once. 

145.  A  Reversing  Switch  for  Shiint-Wound  Motor. 

If  the  motor  is  not  provided  with  a  reversing  switch,  one  can 
be  made  in  the  following  manner:  A  double-pole,  double- 
throw,  baby-knife  switch  can  be  had  at  any  electrical  supply 
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house.  This  should  be  mounted  at  any  convenient  place.  If 
the  motor  is  near  the  lathe  head,  as  suggested,  it  should  be 
fixed  on  top  of  the  motor.  It  should  be  connected  to  the 
motor  wires  in  the  manner  illustrated  in  Fig,  50,  if  a  seriee- 
wound  motor,  or  as  in 
Fig.  51,  if  a  ehuift- 
wound  motor.  When 
the  lever  is  thrown  to 
the  right,  the  cur- 
rent is  made  to  Sow 
through  the  armature 
in  one  direction,  and 
when  the  lever  is 
thrown  to  the  left,  it 
'  flows  in  an  opposite 
direction,  the  effect  of 
^"''  '''■  which  is  to  reverse  the 

JieifriinaSirltcli/or  Shiivl-^VoundMnior.  ,.        .-  ,         ,    ,. 

direction  of  rotation. 
It  will  be  noticed  that  before  using  the  switch  two  wires  should 
be  crossed  and  connected  to  the  four  comer-posts,  as  repre- 
sented. They  should  be  placed  underneath,  and  insulated  from 
one  another  and  from  the  motor. 


— — )  ( 


THE  ELT5CTKIC  PAN. 

146.  The  electric  fan  is  a  welcome  adjunct  to  the  dental 
ofBce,  and  it^  value  is  so  apparent  that  its  merits  need  not  be 
elalHjrated  upon. 

1 47.  T}-i»e  of  Fan  for  Dental  Purpf>se8. — Experience, 
however,  has  shown  that  every  fan  will  not  answer  for  the 
chair.  It  should  be  of  the  buzz-fan  type,  as  shown  in  Fig.  52. 
Many  dentists  make  the  mistake  of  using  a  small  fan  at  a  very 
high  rate  of  speed.  Such  a  fan,  to  be  effective,  creates  a  great 
deal  of  noise,  and  sends  out  a  stiff  breo7,e  of  rather  small  field. 
This  is  not  the  most  desirable.  All  that  is  necessary  for  the 
comfort  of  both  patient  and  operator  is  a  gentle  breeze  of  a  wide 
field.  The  noise  of  the  small  fan,  although  in  a  measure  one 
that  is  soon  unnoticed,  keejis  one  in  a  seminervoue  tension. 
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The  proper  fan  for  tlie  dental  c)iair  would  be  one  at  leaat 
15  inches  in  diameter,  and  an  18-inch  fan  would  be  ideal.  It 
should  be  operated  at  such  a  speed  that  there  will  be  absolutely 
no  noise.  This  will 
usually  give  a  gentle 
breeze  that  will  not, 
in  the  course  of  the 
operation,  endanger 
one's  health,  and  yet 
keep  both  operator 
and  patient  perfectly 
comfortable.  It  the 
dentist  will  buy  a 
nominal  12-inch  fan 
motor,  and  use  an 
18-inch  fan  thereon, 
he  will  have  the  ideal 
fan  for  the  dental 
chair.  The  motor,  in 
driving  the  18-inch 
fan,  may  become  a 
little  warmer  than 
was  intended,  but  it 
will  not  become  dan- 
gerously   so.      The 

motor  will  have  power  ^°'  ^ 

enough  to  operate  the 

fan  at  the  speed  indicated  above,  and  fre<iuently  will  have  a 
margin  to  spare.  This  can  be  regulated  to  suit  the  operator  by 
means  of  the  rheostat,  which  is  usually  enclosed  in  the  base 
of  the  fan.  _^_^__ 

ELECTRIC    AIR-COMPRE880R8. 

148.  The  use  of  Compressed  air  has  become  a  necessity  in 
the  well-regulated  dental  office.  There  are  several  operations 
at  the  chair  that  can  be  better  performed  by  air  that  comes 
direct  from  a  cylinder  under  uniform  pressure,  than  by  the  use 
of  the  chip-blowtr.     The  desiccation  of  dentin,  the  drying  of 
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roots  for   filling  and   for  setting  crowns,  the  exploraiion  for 
tartar,  and  for  use  with  the  atomizer,  requires  a  uniform  and, 


frequently,  a  high  pressure  of 
air.  This  can  only  be  had 
from  a  cylinder  of  compressed 
air.  Moreover,  its  utility  often 
depends  largely  on  its  being 
ready  for  use  at  any  moment. 
149.  The  Victor  Air- 
Compressor.  —  Compressed 
air  has  usually  been  obtained 
where  running  water  is  in  the 
building,  by  the  use  of  a 
beer-pump.  In  offices  in  very 
high  buildings,  however,  the 
pressure  is  not  sufficient,  and 
in  suburban  situations  water- 
pressure  is  not  to  be  had  at 
all.  To  meet  these  conditions 
the  Victor  air-comprefisor,  as 
Fig.  m.  illustrated  in  Fig.  53,  has  been 

vid^  An-omimuor  No.  t.  dcvised.     This  consists  of  an 

electric  motor  and  an  air-pump  mounted  together.     In  connec- 
tion with  this,  a  kitchen  tank  of  at  least  00  gallons  capacity 
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should  be  used  as  a  reservoir.     It  is  not  practicable  to  operate 
the  pump  every  time  air  is  needed;  moreover,  some  lilow-pipe 
operations  require  a  larger  volume  of  air  than  the  pump  can 
supply.     By  the  use  of  the  reservoir,  however,  the  stored-up 
supply,  in  addition  to  the  feeding  in   by  the  pump,  will  be 
sufficient  to  meet  all  the  requirements.     The  Victor  company 
also  supplies  an  air-compressor  of  an  u|)right  type,  ae  shown 
in  Fig.  54.  This  pump 
is    a    single-acting 
machine     and    will 
maintain    a    pressure 
of  60  pounds  in  the 
reservoir. 

150.     The  Auto- 
Eleetrlc   Air-Com- 
pressor.— The   auto- 
electric  air  compressor 
takes   it£   name   from 
the  automatic  working 
of  the  device.   An  elec- 
tric motor  is  directly 
geared     to     a    short- 
stroke    pump.      This 
furnishes  an  air  pres- 
sure of  45  pounds.     The  unique  feature  of  the  appliance  is  the 
use  of  an  electric  device  wliereby  the  motor  is  automatically 
operated  by  a  slight  variation  in  the  air  pressure.     The  con- 
trolling devic*!  can   be  set  so  as  to  operate  at  any  desired 
pressure  up  to  45  pounds. 

151<  Means  of  Securlufj;  Automatic  Operation  of 
Motor. — In  the  practical  o|jeration  of  tlie  air-pump,  unless  it 
is  of  the  automatic  type,  it  is  necessary  to  run  the  motor  each 
morning  for  the  day's  supplj'.  The  ingenious  dentist,  however, 
can  easily  construct  a  device  for  automatii'iilly  operating  any 
electric  motor  in  a  manner  similar  to  tliu  auto-electric  air- 
compressor  by  the  lowering  of  the  air  prcsaure  in  tho  tank. 
This  can  be  done  by  using  a  cylinder  about  3  inches  in  diameter 
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covered  with  a  top  of  corrugated  German  silver,  about  No.  32 
gage.  This  acts  as  a  diaphragin  that  moves  up  and  down  with 
the  air  pressure,  A  spring- controlled  lever  bears  upon  the 
center  of  the  diaphragm,  and  this  lever  is  so  connected  that  It 
closes  the  electric  circuit  and  starts  the  luotor  when  the  pressure 
falls  to  a  certain  point.  As  the  diaphragm  rises  under  the 
increased  pressure,  the  lever  is  carried  away  from  the  contact, 
breaking  the  electric  circuit  when  the  air  pressure  reaches  the 
desired  point.  In  this  manner  the  whole  outfit  can  be  made 
automatic,  and  the  cutrout  can  l^e  so  closely  adjusted  by  means 
of  a  screw  that  a  difference  of  but  one  pound  will  start  the  motor. 

THE  ELECTRIC  BiALLET. 

152.  AH  the  foregoing  manifestations  of  power  are  due  to 
the  motive  power  of  an  electric  motor,  in  which  the  central 
figure  is  an  electromagnet,  the  field  of  the  motor,  which  causes 
another  electromagnet,  the  armature,  to  revolve.  We  now  take 
up  another  electrical  instrument  in  dental  practice  under  the 
head  of  power,  namely,  the  electric  nudlet.  In  this  instrument 
we  have  practically  the  same  principles  at  work  aa  in  the  electric 
motor,  the  only  difference  being  that  the  armature  is  given  a 
vibratory  instead  of  rotary,  motion.  The  armature  in  some 
electric  mallets,  instead  of  being  an  electro- armature,  by  which 
is  meant  one  whose  magnetism  is  induced  by  a  coil  of  wire 
carrying  current  around  it,  is  a  soft-iron  armature.  An  electro- 
magnetic armature  may  be  used  for  this  purpose,  but  the 
requirements  are  not  so  great  but  that  the  simple  soft-iron 
armature  answers  the  purpose  in  most  electric  mallets. 

153.  The  First  Electric  Mallet.— The  invention  of  the_ 
electric  mallet  hy  Dr.  W.  G.  A.  Bonwill,  in  IM7,  may  be  said 
to  mark  the  beginning  of  the  use  of  electricity  in  dentistry. 
The  electric  current  had  been  employed  with  questionable  results 
for  anesthetic  purposes  prior  to  this  time,  but  it  was  this  instru- 
ment that  introduced  electricity  in  a  practical  and  useful  form 
to  the  dentist. 

154.  Superior  QualltleB  of  Electric  Mallet.— The 
electric  mallet  has  properties  not  possessed  by  any  other  mallet. 
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The  blow,  which  can  Be  r^ulated  for  any  intensity,  is  practic- 
ally the  same  as  long  ae  desired,'  A  filling  made  in  this  way 
is  more  homc^eneous  than  that  produced  by  any  other  method. 
The  automatic  mallet,  while  similar  to  the  electric,  in  some 
respects,  gives  a  blow  that  is  easily  modified  by  the  hand  either 
by  a  little  side  pressure  on  the  instrument,  or  by  following  up 
the  blow  with  hand  pressure,  as  one  is  likely  to  do  when  using 
this  form  of  mallet.  The  same  may  be  said  of  the  electric 
mallet  to  a  certain  extent,  but  if  the  phigger  is  handled  so  as  to 
■simply  play  over  the  surface  of  the  gold,  as  it  is  possible  to  do, 
and  the  electro-mallet  is  allowed  to  do  its  work,  the  filling  will 
be  of  the  same  density  throughout. 

156.     Rapidity  of  Blows  of  the  Electric  Mallet. — A 

second  feature  of  the  electric  mallet  is  the  rapidity  of  its 
blows.  Gold  can  be  condensed  by  one  heavy  blow,  and  it 
can  be  just  as  well  condensed  by  a  number  of  light  blows. 
The  blow  of  the  electric  mallet  is  ordinarily  much  lighter 
than  from  a  hand  mallet  For  this  reason  the  electric  mallet 
can  be  used  upon  thin  walls  that  would  not  withstand  the 
average  blow  from  a  hand  mallet.  Moreover,  the  blows  flowing 
80  rapidly  in  succession,  the  plugger  point  may  be  moved  about 
over  the  surface  much  as  one  would  use  a  pencil,  with  the 
assurance  that  the  area  covered  by  it  Vfill  receive  several  blows 
while  so  covered.  It  is  unnecessary  to  set  down  the  plugger 
by  a  direct  effort,  unless  especial  attention  is  given  to  a  certain 
point.  The  speed  of  the  electric  mallet  in  condensing  gold 
ifl  due  to  the  rapidity  of  its  blows.  In  large  fillings  that  are 
easily  accessible  the  electric  mallet  in  a  skilful  hand  wiU  con- 
dense the  gold  as  rapidly  as  the  assistant  can  place  it  in 
position.  The  wonderful  operations  of  Marshall  Webb  were 
due  to  the  electric  mallet  in  a  skilled  hand. 

156.  Pain  From  Electric  Mallet  Less  Than  That  of 
Band  Mallet. — Some  people  cannot  withstand  the  blow  of  a 
hand  mallet,  especially  if  the  tooth  is  eomewhat  sensitive  to 
pressure.  The  electric  mallet  can  be  frequently  used  in  these 
cases  to  an  advantage.  It  should  not  be  understood  by  this 
that  the  electric  mallet  is  without  pain,  but  the  peculiarity 
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of  its  blow  is  (]uit(i  acceptable  to  some  peoi>le  and  disagreeable 
to  others.  Generally,  however,  the  electric  mallet  can  be 
used  with  less  pain  on  teeth  sore  to  the  touch  than  the 
hand   mallet. 

157.     liBTiKth  of  Time  Shortened  by  Electric  Mallet, 

Thp  electric  mallet  is  not  one  that  has  an  universal  application, 
bii'.,  one  that  is  eBpecially  useful  in 
large  and  accessible  cavities.  When 
used  In  these  instances  by  a  skilful 
hand,  it  will  shorten  the  time  at 
least  one-third,  and  at  the  same 
time  give  a  very  dense  and  even 
surface  for  finishing.  Such  a  sur- 
face will  be  without  pita  and  will 
retain  a  high  polish. 

1 58.     I>escrlptlon    of    Bon- 
wlll  Electric  Mallet.— The  first 

electric  mallet,  as  above  referred  to, 
is  sliown  in  Fig,  56.  This  consists 
of  a  hollow  handle,  to  the  upper  end 
of  which  is  stationed  a  pair  of  elec- 
tromagnets. The  armature  upon 
the  top  is  of  soft  iron  and  weighted 
at  its  vibrating  end.  The  handle  is 
of  vulcanite  and  is  made  hollow  its 
entire  length  to  receive  the  plugger. 
Tliis  differs  from  mechanical  mallets 
in  that  the  phigger  handle  and  point 
complete  is  received  in  the  rubber 
handle,  so  that  the  same  plugger 
fki.  m.  may   also  be  used  with    the  hand 

uoHu-ui  Eieriric  M„ii,i.  mallet.     The  plugger   used   in   the 

electric  mallet  has  a  constriction  near  the  point,  which,  when 
the  plugger  is  slipped  in  the  vulcanite  handle,  receives  two 
diametrically  (ijiposite  springs.  These  springs  hold  the  plug- 
ger in  the  haiidh',  ami  at  the  same  time  permit  of  slight 
movement  upon  impact  of  the  armature.     The  length  of  the 
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handle  is  bo  preciee  that  when  tlie  arQiature  is  attracted 
by  the  magnets,  it  moves  but  J  inch  at  its  tree  end  to  deliver 
ite  blow  upon  the  plugger  handle,  and  yet,  in  tlie  latter  part 
of  this  movement,  and 
when  about  to  strike 
tiie  plugger,  it  au(o-  ~ 
matically  breaks  the 
current.  An  inspec- 
tion of  the  mallet  will 
show  that  it  is  oper- 
ated upon  precisely 
the  same  principle  ns 
an  electric  bell,  ex- 
cept that  the  current 
is  broken  more  sud- 
denly. When  the 
armature  is  at  its 
ereateet     velocity     it  ""' "' 

strikes     the     circuit- 
breaking  spring,  at  a  point  of  advantage.     Ordinary  bell  vibra- 
tors simply  leave  a  contact  point  that  follows  the  armature  a 
short  distance  by  the  flexibility  of  the  spring  that  support* 
the  contact. 

159.  Current  Necessary  to  Operate  Uonwlll  Elec- 
tric Hallet. — The  Bonwill  mallet,  while  intended  orignally  as 
a  battery  instrument,  can,  with  proper  care,  be  operated  by  the 
commercial  110-volt  current.  In  so  doing,  the  greatest  care 
must  be  exercised  in  insulating  the  wires  oC  the  plugger  from 
the  metal  work,  and,  also,  as  a  further  precaution,  to  insulate 
the  chair  from  any  gas-pipe  or  water-pipe. 

160.  Construction  of  Hlu'ostat.— If  it  be  desired  to 
use  a  former  battery  mallet  upon  the  llO-volt  current  without 
rewinding  the  magnets,  the  procedure  should  lie  as  follows: 
Use  a  SO-caii  die  power  lamp  as  a  main  resistance,  and  in  series 
with  that  insert  about  JiU  feet  of  No.  21  gage  German  silver 
wire,  wound  on  slate  and  placwl  in  a  rcsistance-bt>x  with  about 
six  buttons.     Then  connect  the  plunger  so  as  to  be  in  shunt 
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with  this  resistance,  as  diagmmmatically  shoivn  in  Fig.  57. 
By  80  doing,  there  will  be  no  destructive  spark,  as  there  would 
be  if  the  mallet  were  placed  with  the  main  resistance  without  a 
Bhunt  resistance.  In  the  opera- 
tion of  tlie  rheostat,  as  shown 
.diagram matically  in  the  figure, 
moving  the  lever  to  tlie  left 
increaeee  the  blow  of  the  mallet 
and  to  the  right  decreases  it. 

If  the  magnets  were  to  be  re- 
wound with  No.  S4  Bilk  insulated 
wire,  a  32-candIepower  lamp  on 
each  side  of  the  rheostat  tmd 
plugger  would  give  the  proper 
resistance,  and  at  the  same  time 
protect  the  patient  from  a  heavy 
shock  in  case  of  accidental 
grounding. 

161.  Electric  Ua]let  to 
be  Operated  by  Altematlog 

Cun-ent.  —  The  S.  S.  White 
Company  also  supplies  an  electric 
mallet  of  the  Bonwill  pattern,  to 
be  operated  by  an  alternating 
current.  This  current  is  derived 
from  a  motor  generator  espe- 
cially designed  for  the  purpose, 
and  shown  in  Fig.  34.  The 
motor  part  is  intended  for  driv- 
ing a  dental  engine,  and  the 
(iynamo  for  operating  the  electric 
"'■    '  nialiet  and   other  small  electric 

appliances. 

1G2.  <;ibbs  Electrlf  Mallet.— Alxuit  llie  year  1890  an 
instrument  under  the  name  of  the  Gibbs  electric  mallet  appeared 
upon  the  market,  but  for  some  reason  this  never  came  into 
general  use.     It  was  higenions  and  simple.     The  handle  was 
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hollow  and  contained  one  electromagnet,  which  was  fixed  in 
the  lower  end.  In  the  upper  end  was  a  soft-iron  plu^er  that 
was  drawn  toward  the  electromagnet  on  closing  the  circuit. 
In  BO  doing  it  struck  the  end  of  a  plugger,  which  was  movable 
through  the  center  of  the  electromagnet.  This  plugger  is  very 
convenient  to  handle,  inasmuch  as  it  is  perfectly  round  and  is 
not  weighted  at  its  upper  end,  as  is  the  Bonwill. 

1C3.     The    Barues-Sklnner    Electric     Mallet. — The 

Bames-Skinner  electric  mallet,  as  shown  in  Fig.  58,  is  a  com- 
promise between  the   Bonwill  and  the  Gibbs,  and   also   has 


BaneiStinner  MaUd  mill  U'Ulaj  Outfit. 

features  not  possessed  liy  either.  But  one  electromagnet  is 
used  in  its  construction.  This  is  seen  at  the  top.  Still  beyond 
this,  as  a  cap  to  the  instrument,  is  a  softriron  annature  that 
has  the  mallet  function.  In  this  respect  it  resembles  the  Gibbs 
in  principle,  but  it  is  an  improvement  in  that  the  mallet  is  tree 
to  move  without  any  side  friction   of  consequence.     In   the 
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Gibbe  the  friction   of  the  movable   part   upon   the  sides  of 

the  casement  will  at  times  affect  the  blow,  unless  the  operator 

will  humor  its  peculiarities. 

1 64.     Battery     Outfit. — The    Barnes- Skinner    mallet  is 

wound  for  battery  use,  which  we  would  always  recommend  for 
the  electric  plu^^r  because  of  its 
safety  from  shocks.  Such  an 
outfit  is  shown  in  Fig.  69. 

165.  llO-Tolt  Current 
Outfit. — When  the  instrument 
is  to  be  used  on  the  IlO-volt 
current,  a  main -resistance  lamp 
is  used,  and  the  mallet  is  operated 
in  shunt  with  another  resistance, 
which  is  furnished  in  the  rheostaL 
This  is  shown  in  Fig.  60. 

166.  Freoautlons  Neces- 
eary  When  Usln^  IlO-Tolt 
Current. — Too  much  cannot  be 
said  as  to  the  importance  of 
insulating  the  patient  uid  the 
chair  from  water-pipes  and  gas- 
pipes  when  electrical  instru- 
ments are  to  be  operated  by  a 
commercial  current.  While  there 
is  not  much  danger  of  a  fatal 
shock  from  any  commercial  cur- 
rent used  for  incandescent  light- 
ing, there  is  always  danger  of 
an  unpleasant  one.  The  shock 
that  may  be  received  from  the 
110-volt  constant  current  or  the 

Rar„..-.^,»,.<rMJ^Znu.y^a.rrcn,.  lO^-volt  altemaUng  current^  is 
even  unpleasant  when  connection 
is  accidentally  made  by  the  hand,  but  it  is  much  more  so  if  the 
current  in  received  through  otiier  parts  of  the  body.  The  lips 
and  tectb  are  nearly  always  wet,  and  they  furnish  the  best  of 
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conditionfl  formakinganelectricalconnection.  They  are,  more- 
over, especially  Bensitive  to  electric  currents.  While  the  com- 
mercial currents  of  even  the  lowest  voltage  demands  careful 
insulation  of  the  patient  from  any  possible  grounding,  this  pre- 
caution is  still  more  important  when  using  the  220-,  or  500- 
volt  current  at  the  chair.  There  may  he  no  direct  metallic 
connection  between  the  metal  work  of  the  chair  and  the  water- 
pipes,  but  the  column  of  water  in  the  rubber  tube  that  connects 
the  pipes  with  the  fountain  cuspidor  has  sufficient  carrying 
capacity  to  supply  the  conditions  for  an  electrical  ground.  It  is 
the  practice  of  some  operators  to  bum  gas  instead  of  alcohol  at 
the  chair,  and  to  conduct  the  same  thereto  by  means  of  metal 
tubing.  The  possibility  of  accidental  grounding  through  this 
source  should  also  be  provided  i^ainst.  It  is  a  simple  matter 
to  insulate  the  chair  from  gas-pipes  and  water-pipes,  and  a  set 
of  fiber  bushings  should  be  used  at  the  fastening  of  the  foun- 
tain cuspidor  to  the  chair. 

EIjECTROLYSIS. 

introduction". 

167.  DlBCorery  of  Electrolytic  Action  of  Direct 
Cnrrent. — In  May,  1800,  Nicholson  and  Carlisle,  while  experi- 
menting with  the  direct  current,  which  at  that  time  was  quite 
new,  discovered  that  if  the  same  was  passed  through  a  vessel  of 
water,  the  water  would  be  decomposed.  This  phenomenon 
was  taken  up  by  Davy,  who  not  only  made  a  further  study  of 
it,  but  turned  it  to  practical  use.  In  1807,  he  succeeded  in 
decompc«ing  the  so-called  "fixed  alkalies,"  whose  composition 
up  to  that  time  had  been  unknown.  He  obtained  metallic 
potassium  from  pure  potash  by  electrolysis,  and  by  a  similar 
process  soon  after,  he  obtained  sodium,  barium,  strontium, 
calcium,  and  magnesium. 

168.  Some   Ulectrlcal   Iawb   Known   In    1806. — At 

this  early  date  the  laws  governing  electrolysis  were  noticed,  for 
in   1806,  Volta,  in  referring  to  the  decomposition  of  water, 
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speaks  of  the  oxygen  as  appearing  at  the  positive  pole,  while 
hydrogen  appeared  at  the  negative  pole. 

169.  Electrolysis  Defined. — The  term  dectrdysU  has 
reference  to  chemical  changes  that  occur  when  an  electric 
current  paasee  through  a  conductor  of  the  second  class;  that  is, 
a  conductor  that  is  a  chemical  compound  either  in  a  fuBed  state 
or  in  the  form  of  a  solution.  The  essential  conditions  per- 
mitting electrolytic  action  are  a  compound  substance  and  a 
state  of  fluidity.  Grotthuss  supposes  that  the  molecules  of  a 
solution  are  in  a  constant  state  of  vibration  in  all  possible 
directions.  This  condition  cannot  be  present  without  occa- 
sional collisions  between  the  molecules,  at  which  time  and 
under  certain  conditions,  as  the  influence  of  an  electric  current, 
there  may  be  a  change  of  partners.  Every  molecule  has  an 
inherent  electrical  charge  that  is  divided  in  itself  into  p<»itive 
and  negative,  residing  in  their  respective  groups  called  ton*. 
When  a  difference  of  potential  is  sufficiently  strong  at  the 
electrodes,  the  ions  separate  from  the  molecule  in  which  they 
are  first  found  and  travel  toward  the  pole  for  which  they  have 
an  affinity.  Those  traveling  toward  the  anode  are  called  anions, 
and  those  traveling  toward  the  cathode  are  called  catUmt.  It  is 
in  this  manner  that  a  bquid  conducts  a  current,  and  this  is 
illustrated  in  a  traffic  over  a  bridge.  Wagons  going  in  one 
direction  carry  merchandise  of  one  kind,  while  those  going  in 
the  opposite  direction  carry  merchandise  of  another  kind. 

ARRHESU'S   ION    THEORY. 

170.  Arrhenius,  in  1887,  gave  out  bis  theory  of  the  elec- 
trolytic dissociation  of  ions.  He  maintained  "that  the  mole- 
cules in  aqueous  solntions  are  already  <Iissociated  into  two  ions, 
which  are  loaded  with  their  respective  electric  chai^en";  that 
"electrolysis  does  not  therefore  require  the  previous  splitting 
of  the  molecule  by  the  electric  current."  This  seems  to  be  the 
principal  point  of  difference  between  the  two  theories.  Arrhe- 
nius further  stated,  also,  that  the  passage  of  a  current  through 
an  electrolyte  is  due  to  the  free  ions,  and  those  molecules  that 
have  not  divided  thenisolves  into  ions,  if  there  are  any,  take  no 
part  in  the  process.     It  has  long  been  known  that  chemically 
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pure  water  is  jiot  an  electrolyte,  but  the  addition  of  the  smallest 
quantity  ot  impurities  makes  it  one.  This  is  accounted  for  by 
supposing  that  the  hydrogen  and  oxygen  have  not  ionized,  a 
condition  that  ie  easily  produced  when  an  impurity  is  added. 
Nor  is  water  the  only  simple  electrolyte,  which,  when  absolutely 
pure,  will  not  conduct  a  current  Chemically  pure,  or  100  per 
cent.,  sulfuric  acid  will  not  conduct  an  electric  current,  and  yet, 
when  diluted  with  water  until  it  is  about  a.  25-per-cent.  solution 
ot  sulfuric  acid  in  water,  it  becomes  one  of  the  best  liquid 
conductors.  The  water  in  this  case  must  therefore  be  regarded 
as  an  agent  that  is  capable  of  separating  the  molecules  into  ions. 

1 71  •  Action  of  Ions  Demonstrated  In  Electro- 
plating.— When  the  ions  have  reached  the  electrodes  for 
which  they  started  they  deliver  their  electric  charges  and  accu- 
mulate at  that  electrode.  If  there  is  any  possible  affinity 
between  the  two,  a  union  is  effected,  and  we  have  an  illustration 
of  what  takes  place  in  the  well-known  process  of  ekciroplaiing; 
if  there  is  no  affinity,  the  ion  appears  in  the  form  of  a  gas  or  as 
a  precipitate,  as  the  case  may  he.  In  the  electrolytic  decompo- 
sition of  cojipet  sulfate,  for  instance,  it  is  first  separated  into 
copper,  the  electropositive  ion,  and  into  sulfion  S0^,  the  electro- 
negative ion.  Tlie  copper  moves  toward  the  negative  electrode 
and  the  sulfion  toward  the  positive  electrode.  If  the  negative 
pole  is  in  a  condition  to  receive  the  copper,  and  tiie  process  is 
not  too  vigorous,  the  copper  attaches  to  the  electrode  in  the 
form  ot  a  metallic  precipitate,  sufficiently  firm  to  remain  and 
fine  enough  to  receive  a  polish.  The  sulfion,  on  the  other  hand, 
upon  reaching  the  positive  iK)le  unites  with  the  water  forming 
sulfuric  acid  and  liberating  the  surplus  oxygen,  which  escapes 
from  the  solution  in  the  form  of  gas.  If  the  positive  electrode 
is  of  copper,  the  sulfuric  acid  that  is  formed  at  this  pole  unites 
with  the  copper,  forming  copper  sulfate,  which  being  soluble  in 
the  water  is  dissolved,  thus  keeping  the  electrolytic  solution  in 
a  state  ot  ('q,uilibrium.  As  fast  as  copper  is  taken  from  the  solu- 
tion aipd  deposited  upon  the  negative  electrode,  copper  is  added 
to  the  solution  by  the  electrochemical  process  going  on  at  the 
other  electrode. 
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172.  ICcarraiigemeut  of  Ions. — There  Ib  therefore  as  a 
first  Ele[)  Id  electrolysis,  a  selection  of  partners,  which  have 
been  termed  ions.  Whether  these  arrangements  are  always 
mutually  understood  in  the  molecules  or  are  the  result  of  an 
electrical  disturbance  created  by  the  current,  is  still  a  matter  of 
speculation.  Tliese  ions,  however,  arrange  themselves  in  order, 
according  to  their  electrical  affinities,  and  move  toward  their 
resi>ective  electrodes;  the  anions  toward  the  anode  and  the 
cations  toward  the  cathode.  In  the  formation  of  the  ions 
the  electropositive  elements  form  one  group  and  the  electro- 
negative elements  form  another,  making  these  selectiona 
according  to  the  following  table  of  electrochemical  properties 
by  Berziliue: 

PosmVK  End.  Aane.  S|n»6ol. 

namt.  svmioi.      Rhodium .  .  Sh. 

Cii^«ium Ci.      Platinum Pi. 

Iridium .  .   Ir. 

OBmiuin 0*. 

Gold Au. 

Hydrogen H. 

Silicon Si, 

Titanium Ti. 

Tantalum Tfa. 

Tellurium Te. 

Antimony ££. 

Carbon C 

Boron B. 

TuogBt^n IT. 

Molybdenum Jfo. 

Vanadium F. 

Chromium Cr. 

Arsenic Am. 

PhoBphoruB P. 

Selenium Se. 

.  Pb.      lodin /. 

.  Sn.       Bromin Br. 

.  Bi.      Ohloriti O. 

.     U.      Fluorin F. 

.  Cu.       Nitrogen N. 

.  Aff.      Kulfur 8. 

Oxygen 0. 

Neuativk  End, 


Rubidium Bb. 

Potaaeium K. 

Sodium Xa. 

Litbium    L. 

Barium Ba. 

SlronliuMi Sr, 

Calcium Ca. 

Magnesium Mg. 

Glucinuni Gl. 

Aluminum Al. 

Zirconium Xr. 

Cadmium :  .  .  .  .  CW. 

Manganese Jfn. 

Zinc Zn. 

Iron Ft. 

Nickel XL 

Cobalt Co. 

Cerium Ce. 

Lead '. Pb. 

Tin Sn. 

Bismuth 
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173.  Simple  BlectToIystB  Compared  With  Electro- 
lytic Action  of  Batteries. — Every  battery  depends  for  its 
action  on  electrolyBJa.  In  this  instanoe,  the  chemical  processes 
that  go  on  in  the  battery  when  the  external  circuit  is  closed 
cause  a  liberation  of  the  electrical  charges  of  the  ions,  and  we 
have  the  manifeBtation  of  a  current  flowing  in  the  external  cir- 
cuit. In  battery  action,  the  conditions  being  favorable,  the 
molecules  of  the  electrolyte  dissociate  themselves,  and  deliver 
their  electrical  charges  of  their  own  accord;  in  simple  electrol- 
ysis, under  the  influence  of  an  electric  current,  we  have  the 
ions  carrying  their  charges  towanl  their  respective  electrodes. 
While  the  two  processes  are  identical  from  an  electrolytic  point 
of  view,  we  have  this  marked  difference:  the  one  is  produced 
by  epergy  from  within  and  the  other  by  energy  from  without, 

174.  ■Electrolytic  Processes  In  Organic  Matter. 
Electrolysis  is  an  active  agent  in  nature's  laboratory.  KTany  of 
her  processes  in  the  life  and  growth  of  animal  and  v^;etable 
organism,  as  well  as  in  the  reduction  of  the  same,  are  carried 
on  by  electrolysis.  Electric  currents  are  developed  with  the 
chemic  processes,  and  these  in  turn  produce  other  changes, 
which  go  on  in  the  building  up  and  in  the  tearing  down  of  all 
organic  matter. 

1 75.  Electrolysis  as  a  Destructive  A|cent. — Electrol- 
ysis is  of  a  high  value,  commercially,  when  used  in  electroplating, 
and  at  the  same  time  if  not  guarded  against  it  becomes  a  very 
destructive  agent  in  our  cities.  Current  easily  escapes  from  the 
car  lines,  and,  finding  good  return  by  way  of  the  water-  and  gas- 
muns,  dissolves  these  at  the  point  of  leaving.  In  this  day, 
when  we  are  surrounded  on  every  side  by  the  commercial  appli- 
cations of  electricity,  the  escape  of  the  fluid  into  the  earth, 
especially  in  the  cities,  and  the  destructive  effect  on  thegas-  and 
water-mains  becomes  a  perplexing  problem  for  the  engineer. 
This  condition  is  moat  noticeable  in  cities  operating  electric 
cars  that  provide  for  the  return  circuit  through  the  rails.  This 
circuit,  by  bad  connection,  often  offers  bo  much  resistance 
that  the  current  finds  a  path  of  less  resistance  through  the 
water-  and  gas-pipes,  which  may  be  lying  near  by.     In  the 
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course  of  time  these  pipes  will  be  found  to  be  badly  corroded 
by  the  electrolytic  action  of  the  current. 

1 76.  Therapeutic  and  Commercial  Uses  of  Slectrol- 
fsls. — While  electrolysis  may  thus  become  a  menace,  when 
a  heavy  current  is  allowed  to  escape,  it,  however,  has  electro- 
therapeutic  and  commercial  uses  that  make  this  property  of  the 
electric  current  one  of  the  most  useful  in  medicine  and  in 
the  arts. 

All  animal  tissues  provide  the  conditions  for  and  are  subject 
to  electrolytic  action.  Albumen  is  coagulated,  water  is  decom- 
posed into  acids  and  bases.  In  this  process,  although  an 
animal  tissue,  the  laws  of  electrolysis  are  the  same  that  operate 
in  the  galvanic  cell;  the  acids  and  oxygen  appear  at  the  positive 
pole,  and  the  alkalies  and  hydrogen  appear  at  the  negative  pole. 
This  phenomenon  is  put  into  practical  use  by  the  electrothera- 
pcutist  in  two  ways:  One,  by  the  lilieration  of  a  nascent  salt, 
by  the  solution  of  the  electrode  itself,  and  the  other,  by  a 
decomi>a'iition  of  the  tissue  with  which  the  electrode  is  in  con- 
tact If  the  positive  electrode  is  composed  of  zinc,  the  chlorin 
that  forms  at  this  pole  will  attack  the  zinc,  forming  zinc  chlorid, 
a  strong  caustic.  Or,  if  the  negative  electrode  is  composed  of 
platinum,  which  is  not  dissolved  by  the  current,  then  the  under- 
lying tisBuee  undergo  decomposition  and  are  destroyed  by  the 
agents  that  form  at  this  pole.  Potassium,  sodium,  and  other 
electropositive  elements  that  may  be  contained  in  the  tiasuee 
form  at  the  negative  pole  and  cause  destruction  of  the  tissue  by 
their  caustic  action.  While  it  seems  that  the  loss  of  tissue  in 
these  instances  is  more  largely  due  to  the  destructive  agency  of 
the  products  formed,  there  is  loss,  also,  of  tissue  in  the  first 
stop  of  the  process  that  gave  up  these  salts. 

Electrolysis  is  a  therapeutic  agent  of  unquestioned  utility  in 
the  treatment  of  aneurism,  cystic  tumors,  goiter,  nasal  pblypi, 
nievi,  sebaceous  tumors,  stricture  of  mucous  canals,  hydrocele, 
and  the  like.  In  some  of  these  lesions  this  method  of  treatment 
gives  n'sutts  that  are  even  mon^  satisfactory  than  the  methods 
of  treatment  by  surgical  oi)eration  or  by  the  use  of  medicinal 
agents  that  promote  alisor}>ti(Hi. 
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177.  Application    of    Klectrolysls    in    Dentistry. 

Electrolytic  treatment  has  also  found  applications  in  dental 
therapeutics.  In  1884,  Dr.  W.  V.  B.  Ames  used  a  weak  gal- 
vanic current  in  the  treatment  of  pyorrhea  alveolaris.  He 
decomposed  the  contents  of  the  pockets,  getting  nascent  oxygen 
and  chlorin  in  addition  to  the  stimulating  effect  of  the  current. 
Medicinal  a^nts  were  also  used;  iodid  of  potassium,  when 
decomposed  in  the  pocket,  liberated  nascent  iodin  at  the  seat  of 
pus  formation. 

178.  Necessary  Apparatus.  —  The  requirements  for 
electrolytic  medication  do  not  differ  much  from  those  in  cat- 
aphoresis,  as  will  be  described  later.  The  battery,  or  whatever 
may  be  the  source  of  current,  need  not  give  a  pressure  of  more 
than  25  volts.  The  rheostat  should  be  one  that  has  at  least  five 
steps  to  the  volt.  A  cataphoric  rheostat  makes  an  ideal  instni' 
ment  for  this  purpose.  A  milliammeter  should  always  be  used 
in  the  work.  This  should  read  as  high  as  40  milliamperes, 
which  may  be  reached  in  some  cas^,  depending  on  the  voltage 
and  the  area  of  exposed  tissue. 


KLECTROPt ATING . 
]  79.  Various  Uses  of  Electroplating. — While  electrol- 
ysis is  largely  used  in  the  arts,  in  the  manufacture  of  chemicals, 
and  in  metallurgy',  its  largest  field  is  in  electroplating.  Nearly 
every  instrument  we  see  about  us,  every  piece  of  shining  metal, 
and  many  ornaments  that  beautify  our  homes  and  ofllices,  owe 
their  luster  and  finish  to  the  plater's  bath.  Not  only  this,  but 
nearly  every  paper  that  is  printed,  and  every  book  that  is 
published,  owes  its  small  cost  to  the  electrotype.  Electroplating 
has  become  an  industry  in  which  thousands  are  engaged,  and 
the  process  has  been  simplified  to  such  an  extent  that  the 
amateur  can  carry  on  the  process  at  home. 

180.  Electroplating  Outfit  for  I>eiital  Work.— The 
dentist  has  frequent  use  for  an  electroplating  outfit,  and  although 
he  may  be  situated  within  easy  reach  of  a  plating  establishment, 
it  is  often  more  satisfactory  to  do  the  work  himself,  provided  he 
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has  the  facilities.  The  most  of  his  needs  are  for  small  work, 
and  in  his  laboratory  equipment  will  always  be  (ouDd  instru- 
ments and  appliancea  that  may  be  utilized.  As  a  matter  of 
fact,  but  little  in  the  way  of  appliances  is  required  outside  of 
his  laboratory  equipment,  except  some  of  the  chemicals  used. 
He  has  a  lathe  and  buffers,  facilities  for  heating  water  and 
plating  solutions,  and  beyond  these  nothing  is  necessary  except 
a  few  chemicals  and  the  plating  baths.  The  different  eolutionB 
can  be  made  up  and  sealed  in  ordinary  glass  sealing  jars,  which 
not  only  prevent  evaporation  when  not  in  use,  but  by  reason  of 
their  nide  mouths  make  ideal  containing  vessels  at  the  time  of 
plating. 

181.  Uetal-Platlng  by  Chemical  Processes.— While 
the  usual  method  of  electroplating  is  through  the  agency  of  an 
electric  current  supplied  from  without,  yet  there  are  metals  and 
solutions  in  which  the  simple  immersion  of  the  one  in  the 
other  will  cause  the  precipitation  of  the  metal  contained  in  the 
solution  upoii  the  metal  that  is  immersed.  If  a  piece  of  clean 
iron  is  dipped  in  a  solution  of  copper  sulfate,  it  will  quickly 
become  coated  with  a  covering  of  copper,  and  in  the  same 
manner  iron  will  receive  a  deposit  if  dipped  in  a  solution  of 
chlorid  of  bismuth,  trichlorid  of  gold,  chlorid  of  platinum,  or 
nitrate  of  silver.  German  silver-will  receive  a  deposit  if  dipped 
in  a  solution  of  trichlorid,  and  also  if  dipped  in  gold  trichlorid 
of  antimony,  or  platinum  chlorid.  Gold  trichlorid  will,  when 
used  as  a  simple  solution  for  immersion,  deposit  its  gold  upon 
nearly  all  metals,  and  in  like  manner  platinum  chlorid  will, 
with  almost  equal  facility,  deposit  its  platinum  upon  other 
metals.  In  these  reactions  there  is  a  chemical  interchange  of 
elements. 

Electrodeposition  may  abo  be  accomplished  in  a  single  cell; 
that  is,  the  article  to  be  plated  is  made  one  electrode  of  the 
cell.  This  is  illustrated  in  the  ordinary  Daniell  cell,  in  which 
the  object  takes  the  place  of  the  copper-plate. 

1 82.  Sui>erIoi'lt.v  of  Electrolytic  Method.— For  com- 
mercial purposes,   the  deposition  of   metal  by  means  of   an 
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electric  current  supplied  from  without  gives  the  beet  results. 
With  conditions  just  cited,  where  the  process  is  principally  of  a 
chemical  nature,  and  one  that  is  limited  by  the  local  conditions, 
the  deposit  is  scarcely  more  than  a  film,  without  fimmesB  of 
adhesion  and  thickness  of  body.  When  an  electric  current  is 
supplied  by  a  battery,  or  when  a  dynamo  is  used,  there  is  an 
opportunity  to  control  the  rate  of  deposit,  to  strengthen  the 
adhesion,  to  modify  the  fineness  of  the  deposit,  and  to  control 
the  tbickniess.  

METHODS    OF    ELECTROPLATINO. 

183.  Current  Use4  for  Electroplating. — When  an- 
electric  current  is  used,  the  first  essential  is  that  it  must  be  a 
constant  current,  such  as  is  derived  from  a  battery,  or  which  is 
commercially  supplied  under  the  name  of  Edison  or  direct  cur- 
rent. The  dentist  can  also  obtain  a  current  for  plating  purposes 
by  the  use  of  a  small  shunt-wound  dynamo. 

The  voltage  of  the  current  used  in  electroplating  is  compara- 
tively low.  It  is  so  low  that  a  few  voltaic  cells  will  ordinarily 
furnish  all  that  is  necessary  for  individual  purposes.  Gold  and 
copper  may  be  deposited  from  their  solutions  with  a  pressure 
of  only  i  volt,  and  even  the  solutions  most  difficult  to  break  up 
require  less  than  8  volts  to  effect  Iheir  decomposition.  For  this 
reason  even  the  most  elaborately  equipped  plating  establish- 
ments use  dynamos  that  are  wound  to  give  no  higher  than 
10  volts.  This  also  covers  the  resistance  of  the  conducting 
wires.  The  dentist's  needs  are  confined  to  the  use  of  gold, 
silver,  copper,  and  nickel,  and  except  in  the  case  of  the  last 
mentioned,  two  ceUs  will  be  all  that  are  necessary.  Nickel 
solutions  require  from  5  to  6  volte  pressure  to  effect  their 
decomposition  and  that  will  necessitate  the  use  of  three  or  four 
Bunsen  cells  in  series.  Or,  if  the  dentist  is  equipped  with  the 
S.  S.  White  battery  outfit  for  operating  his  electric  engine,  he 
can  use  that  for  all  plating  purposes. 

184.  Method  of  Utilizing  1  lO-Tolt  Direct  Current. 

The  second  and  most  convenient  method  of  obtaining  a  cur- 
rent for  electroplating,  is  by  the  use  of  a  commercial  current, 
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provided  that  it  ie  already  establiabed  in  the  office  for  other 
purposes.  This,  of  course,  should  be  the  constant  or  direct 
current,  as  it  is  sometimes  called.  It  is  usually  supplied  at 
1  JO  volts  pressure,  and  in  order  to  obtain  a  current  of  low  voltage 
from  this  for  plating  purposes,  it  is  necessary  to  construct 
some  fonn  of  shunt  rheostat. 

The  dentist  may  do  this  in  the  following  manner:  Use  one 
16-candlepower  lamp  as  a  main  resistance,  and  in  series  with 
that  any  electrical  instrument  or  rheostat  which  has  from  5  to 
15  ohms  resistance.  If  this  is  done,  as  shown  in  Fig.  61,  and 
two  wiree  are  connected,  one  on  either  side  of  the  second  resist- 
ance, a  current  of  from  2  to  5 
volte  will  be  shunted  through  the 
plating  circuit.  The  pressure  of 
the  plating  will  be  inversely  pro- 
portionate to  the  resistance  of 
the  shunting  resistance  with 
which  it  is  in  parallel.  If  an 
electric- light  carbon  is  used  as 
the  shunting  resistance,  about 
i  volt  pressure  will  be  operative 
in  the  plating  bath,  or  by  the  use 
of  a  16-candlepower  lamp  as 
the  shunting  resistance,  as  high 
Tta.  SI.  as   50  volts  can   be  obtained  if 

DiagnmmaiK  ATTangemaim;  n-iring/or  necessarv.     In   practice,  two  or 

Platina  on  no-yoU  Circail.  ,  .  .      ,.    ,  , 

three  electnc-light  carbons  con- 
veniently mounted  in  the  form  of  a  rheostat  will  be  all  that 
is  necessary.  Or,  the  last  or  second  from  the  last  button  of  any 
rheostat  used  for  operating  a  motor  or  electric  oven,  will  give  the 
proper  resistance.  A  large  size  electric  oven  will  shunt  2  volts 
if  closed,  or  3^  volts,  if  open. 


185.  Small  Dyuamo  for  Electroplating. — The  third 
method  for  obtaining  a  current  for  electroplating  is  by  the  use 
of  a  small  dynamo,  as  shown  in  Fig.  62.  These,  aJmoet  as 
toys,  are  upon  the  market  for  operating  small  electrical 
appliances  and  are  designed  to  be  operated  by  water-power. 
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Complicated  aa  this  may  eeem,  it  is  entirely  feasible.  A  dynamo 
for  electroplating  slionkl  be  shunt-wound,  for  the  reason  that 
euch  n  dynamo  will  not  change  its  polarity,  should  a  current 
pass  through  it  from  the  plating  solution  in  the  reverse  direc- 
tion, A  series-wound  dynamo  will  reverse  ita  polarity  under 
the  conditions  just  mentioned,  which  will  prove  a  constant 
annoyance.  Such  a  dynamo  can  be  used,  however,  it  the 
operator  ia  observant  and  uses  a  pole  changer,  by  which  the 
direction    of   current  -through    the    solution  can   be  quickly 


WaUr-Oprralfd  Ittrtiamo/or  nuiitg. 

reversed,  should  the  current  be  flowing  in  the  wrong  direction. 
Any  series-wound  dynamo,  though,  can  be  easily  converted 
into  a  shunt-wound  dynamo  by  changing  the  connections. 
A  series-wound  dynamo  or  motor  haa  its  field  and  armature 
connected  in  scries.  A  wire  will  be  seen  running  from  one  of 
the  brushes  to  the  field.  If  a  new  connecting  wire  is  attached 
to  this  brush  or  wire  and  another  is  attached  to  the  two 
binding-posta  to  which  the  connections  were  formerly  made, 
uniting  them  as  one,  and  these  two  new  wires  led  out  to  two 
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other  binding-poBte,  (he  dynamo  will  be  what  is  known  as 
shunt  wound,  that  is,  the  field  and  the  armature  windings  are 
in  parallel. 

PIlECAT:nO"fS    TAKEX    IN    ELECmOPI^TTNO. 

186.  Xecessity  of  Cleanlliiet». — Every  step  in  electro- 
plating requires  the  utmost  cleanlinesa.  The  least  particle  of 
dust  or  grease  will  prevent  perfect  adhesion  of  the  plating. 
Cleanliness  in  electroplating  means  more  than  ordinary  cleanli- 
ness. It  means  an  absolute  purity  of  surface  of  the  metal  to 
be  plated.  Even  handling  by  the  naked  hand,  however  clean, 
will  cause  the  coating  to  atrip  off  in  time.  The  surface  of  the 
object  to  be  plate<l  must  not  only  be  made  absolutely  clean  by 
chemical  means,  but  as  a  last  step,  chemical  processes  are 
required  before  the  surface  is  in  condition  to  receive  a  coatii^ 
that  will  adhere  with  sufficient  tenacity  to  withstand  usi^jie. 

187.  Care  in  Flnlehlng  Surfoce  bf  Articles  to  be 

electroplated. — In  preparing  all  articles  for  plating  it 
should  be  home  in  mind  that  the  finished  surface  will  be 
the  same  in  point  of  smoothnees  that  it  is  before  plating. 

If  the  coat  of  plating  is  thick  enough  then  when  polished  all 
scratches  may  be  obliterated.  It  is  therefore  necessary  to  finish 
those  parts  that  are  to  be  polished  as  well  before  plating  as  they 
are  expected  to  be  when  finished.  This  can  be  done  upon  the 
dental  lathe  by  the  ordinary  wheels  and  buffs  used  in  dressing 
and  polishing  vulcanite  plates.  And,  if  the  dentist  enters  into 
electroplating  somewhat  extensively,  he  can  make  excellent 
buffs  by  using  wooden  wheels  from  2  to  4  inches  in  diameter 
and  of  various  thicknesses,  upon  the  rims  of  which  are  glued 
strips  of  emery-cloth  of  the  same  width  as  the  wheels.  New 
strips  are  added  from  time  to  time,  it  only  being  necessary  to 
glue  the  ends  an  inch  or  bo. 

188.  Ctaemioal  Preparation  of  Hurbce. — When  those 
surfaces  tliat  arc  to  be  polished  have  been  finished,  the  next 
fit^'p  is  tin;  chemical  i>rcparation  of  the  surface.  Iron  and  steel, 
afti'r  being  highly  polished,  are  passed  into  a  potash  bath  to 
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remove  any  oil  or  grease  that  may  have  been  contracted  during 
the  polishing.  This  Is  made  by  dissolving  ^  pound  of  caustic 
potash  in  a  gallon  of  water,  and  is  to  ))e  used  hot.  If  there  hoe 
been  some  delay  and  a  film  of  oxid  has  formed  upon  the 
surface,  this  can  be  removed  by  immersing  for  a  few  minutes 
in  a  ]  S-jwr-cent.  solufion  of  hydrochloric  acid.  It  should 
then  1)6  washed  in  water  and  immediately  placed  in  the 
plating  bath. 

Copper,  braee,  German  silver,  bronze,  aluminum-bronze, 
nickel,  silver,  and  several  other  similar  alloys  are  all  prepared 
alike.  The  buffing  having  been  done,  the  piece  is  placed  in  the 
potash  bath  as  prescribed  for  the  treatment  of  iron.  It  is  then 
removed  and  briskly  scoured  with  a  stiff  brush  and  pumice  to 
insure  the  complete  removal  of  the  last  traces  of  oil,  and  also  to 
remove  the  high  polish  upon  the  surface.  As  a  hnal  step  before 
transferring  to  the  plating  solution,  the  piece  is  dipped  into  a 
solution  of  cyanid  of  potassium.  This  is  made  up  of  8  ounces 
of  cyanid  of  potassium  to  a  gallon  of  water.  It  should  t>e  kept 
in  an  earthenware  jar  and  used  cold.  When  articles  are  to  be 
gold-  or  silver-plated,  the  piece  may  be  dipped  into  a  solution 
of  mercuric  nitrate,  made  by  acting  upon  mercury  with  nitric 
acid  and  diluting,  just  before  placing  in  the  plating  bath.  In 
doing  this  a  very  thin  coating  of  mercury  will  cover  the  sur- 
face, which  protects  it  from  oxidation  and  at  the  same  time 
produces  a  more  receptive  surface  for  the  gold  or  silver. 

189.  Plating  Non-HetalUc  Articles.— When  non- 
metallic  objects  are  to  be  plated,  they  must  first  have  their  sur-  . 
faces  made  electrical  winductors.  The  most  generally  adopted 
plan  is  the  coating  of  the  surface  with  black  lead,  or  grajihite. 
This  material,  being  in  a  very  fine  powder,  is  dusted  upon  the 
surface  and  worked  into  every  inequality.  It  is  the  better  plan 
to  first  coat  this  with  a  plate  of  copi>er,  and  that  with  whatsoever 
metal  is  desired,  treating  it  then  as  a  copjur-plate. 

In  making  the  connections  for  plating,  the  object  to  Im)  plated 
is  to  be  connected  to  the  negative  wire  from  the  battery  or 
dynamo,  and  an  anode  of  the  same  metal  ustd  in  the  plating, 
connected  to  the  positive  wire  from  the  electrical  source. 
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GOLD-PLATING. 

190.  Current-StrengtJi  Necessary  for  Gold-Pla- 
ting.— Gold  Ib  one  of  the  moBt  easily  deposited  metals.  It  will 
ileposit  from  a  trichlorid  solution  by  the  simple  immersion 
in  it  of  nearly  all  metals,  and  if  a  current  is  used,  scarcely  more 
tlidn  ^  volt  is  necessary  to  effect  deposition.  There  is  no  metal 
used  in  electroplating  that  poasesses  the  many  properties  of 
gol4-  This  metal  has  a  wide  variety  of  colore  and  character  of 
dtipoBit,  due  to  the  solution  from  which  it  is  deposited  and  the 
6'lreiigth  of  the  current  used.  A  solution  containing  from  1  to 
5  pennyweights  of  gold  to  the  gallon,  will  give  a  fine  precipitate 
of  pale-yellow  color,  while  a  solution  very  heavy  with  gold,  15 
pennyweights  to  the  gallon,  will  yield  a  deposit  of  gold  of  a  dark- 
red  color.  All  shades  between  these  can  be  obtained  by  modi- 
fying the  strength  of  the  solution.  Then,  again,  the  strength  of 
the  current  has  much  to  do  with  the  appearance  of  the  deposit 
A  weak  current  of  ^  volt  will  produce  a  deposit  of  pale,  smooth, 
and  closely  adherent  gold,  while  a  pressure  of  over  5  volts  will 
cause  a  deposit  of  a  dark,  coarsely  crystallin  nature.  The  latter 
is  not  firmly  attached  to  the  metal  and  is  liable  to  strip  in  the 
burnishing  or  in  subsequent  use. 

191.  Formulas  for  Gold-Platlns. — There  are  many 
formulas  and  methods  of  preparing  a  bath  for  gold-plating. 
Some  are  to  be  heated  at  the  time  of  plating  and  others  are  to 
l>e  used  cold.  Dr.  H.  F.  Briggs  recommends  the  following: 
"Take  30  grains  of  pure  gold  and  digest  in  aqua  regia;  evapo- 
rate almost,  but  not  quite,  to  dryness;  dissolve  this  in  20 ounces 
of  water,  then  add  J  ounce  of  cyanid  of  potassium."  The  aqua 
regia  of  the  formula  is  composed  of  3  parts  of  hydrochloric  add 
and  1  part  of  nitric  acid.  This  solution  is  to  be  heated  to  about 
150°  F.,  at  the  time  of  using. 

Very  satisfactory  results  have  been  obtained  by  using  a  cold 
bath  of  the  following  formula: 

Chlorid  of  gold 30  grains. 

Cyanid  of  potassium 60  grains. 

Distilled  water 1  pint. 

The   gold  of   this    formula  is  the  same  as  that  used  in 


jcbyGoogIc 


§21  ELECTRICITY  IN  DENTISTRY.  107 

photography  for  toning,  and  is  usually  gold  in  bottles  contain- 
ing 15  grains  each.  When  the  solution  is  made  up  it  should 
be  kept  in  a  glass  fruit-jar. 

192,  Method  of  Procedni^. — The  object  having  been 
prepared  for  the  bath  in  the  manner  previously  outlined,  it  is 
then  to  bea>nnected  to  the  n^ative  wire  from  the  battery  and  a 
sheet  of  pure  gold-foil,  No.  10,  or  heavier,  suspended  from  the 
positive  wire  of  the  battery.  The  gold-foil,  which  now  becomes 
the  anode,  should  be  ae  large  or  larger  than  the  object  to  be 
plated. 

The  strength  of  the  current  being  necessarily  very  little  in 
depositing  gold,  a  single  cell  will  usually  be  found  to  be 
sufficient.  A  single  Edison,  Lalande,  or  Bun  sen  cell  will 
always  give  ample  current  for  the  dentist's  use.  Open-circuit 
cells  may  also  be  used,  and  where  the  operator  has  only  an 
occasional  use  for  his  electroplating  outfit,  these  will  probably 
be  the  most  satisfactory.  For  the  deposition  of  gold,  only  one 
of  these,  if  in  good  order,  and  two  at  most,  will  be  necessary. 

PLATINUM-PLATING. 

193.  Platinum  can  only  be  satisfactorily  deposited  upon 
copper  and  its  alloys.  Tin,  iron,  or  zinc,  can  only  be  imper- 
fectly platinized,  even  after  first  coating  them  with  copper. 
One  of  the  difficulties  encountered  in  plating  with  platinum  is 
the  varying  condition  of  the  bath,  due  to  the  insolubility  of  the 
platinum  anode.  In  plating  with  gold,  silver,  or  copper,  the 
strength  of  the  solution  is  maintained  by  about  an  equal  addi- 
tion of  metal  dissolved  from  the  anode  by  tlie  electrolytic  proc- 
ess. In  platinum-  and  iridium- plating,  however,  the  anode  is 
not  dissolved  and  the  metal  is  derived  entirely  from  the  solution. 
The  electrolyte  is  thus  being  continuously  weakened  while  the 
deposition  is  going  on. 

The  second  difficulty  experienced  in  platinum- plating  is  the 
ease  with  which  it  is  deposited  from  its  solutions  by  the  simple 
immersion  in  it  of  some  metals  to  be  plated,  zinc,  iron,  and 
tin  reduce  it  simply  by  immersion.  This  facility  with  which 
the  solution  is  decomposed  cau^L'K  tl^^  same  condition  that  is 


D.g.tizecbyGoOglc 


108      '  ELECTRICITY  IN  DENTISTRY.  §21 

present  when  a  very  heavy  electric  current  ia  used  id  plating. 
It  causes  the  metal  to  deposit  in  a  loose,  black  condition, 
lacking  adhesion.  It  is  therefore  important  in  plating  with 
platinum  to  have  the  solution  rather  weak  in  platinum  and  tA 
use  only  a  feeble  current  for  precipitating  it. 

194.  eolation  for  Platinum  Bath. — The  solution 
generally  used  for  platinum  deposition  is  the  double  cyanid  of 
platinum  and  potassium  in  distilled  water.  This  is  made  up 
in  the  same  manner  as  gold  solution  except  that  platinum  is 
substituted  for  the  gold.  During  the  action  of  the  bath,  free 
cyanid  is  formed  that  should  be  neutralized  by  the  frequent 
addition  of  a  little  chlorid  of  platinum,  preferably  at  the  close 
of  each  operation.  If  a  little  visible  amount  of  platinum  should 
precipitate,  this  can  be  redissolved  by  the  addition  of  a  little 
soda  phosphate. 

195.  Means  of  Malutalnius  Stren^rth  of  Platinum 
Bath. — While  with   the   bath  just    mentioned    the    platinic 

strength  can  be  maintained  by  the  occasional  addition  of  a 
little  fresh  platinum  chlorid,  this  method  is  not  without  objec- 
tion. For  small  pieces,  such  as  the  dentist  may  usually  wish 
plated,  the  chlorid  bath  will  be  entirely  satisfactory,  but  for 
large  pieces  the  replenishing  of  the  solution  during  the  process 
is  objectionable.  Attempts  have  been  made  to  use  an  anode 
containing  platinum  in  a  very  fine  state  of  division,  in  the  hope 
that  this  might  be  slightly  soluble  and  thus  maintain  the  platinic 
strength  of  the  solution.  Platinum- black  was  tried  and  the 
experiment  proved  the  correctness  of  the  supposition,  but  this 
did  not  prove  to  be  a  practical  success.  The  laboratory  experi- 
mertt  and  the  ]>ractical  ai)|)lication  were  quite  different  condi- 
tions. In  order  to  obtain  the  slightest  solution  of  the  platinum, 
the  bath  had  to  be  of  a  strong  acid  reaction.  This  caused  a 
loose,  black,  non-adherent  precipitate  that  was  of  no  value. 

An  alkaline  platinate  bath  possesses  some  virtues  over  the 
acid  bath  just  described.     This  is  made  up  as  follows: 

Platinum  hydnite ^  ounce. 

Caustic  potash 2  ounces. 

Distilled  water 1  quart. 
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Diflsolve  the  potash  in  the  watur  and  then  add  the  pUtinic 
hydrftte  elowly,  keeping  the  solution  in  motion;  a  little  heat 
will  facilitate  the  solution. 

Not  more  than  2  volts  ehoiild  be  used  in  plating  with  this 
bath,  for  a  heavier  current  will  cause  a  non-coherent  precipitate. 
The  anode  may  be  a  sheet  of  platinum  or  a  carbon  plate  not 
greatly  exceeding  the  surface  of  the  piece  being  plated.  It  is 
always  a  good  plan  to  plate  iron,  zinc,  and  German  silver 
objects  with  copper,  prior  to  their  receiving  the  platinum 
deposit.  The  strength  of  this  bath  can  he  maintained  by  the 
addition  of  platinum  hydroxid.  This  may  be  in  excess,  as  it 
will  enter  into  the  solution  only  when  it  is  needed. 

196.  Silver-plating. — Silver,  like  the  two  foregoing 
metals,  is  easily  deposited  from  its  solution,  hut  not  with  such 
ease,  however,  as  to  become  a  troublesome  feature  in  plating. 
Its  behavior  is  so  much  like  that  of  gold  that  it  one  were  sub- 
stituted for  the  other  in  some  processes,  the  results  would  be 
equally  satisfactory.  There  is  one  marked  difference  in  the 
working  of  the  two;  whereas  the  gold  deposit  is  very  easily 
modified  by  the  strength  of  the  gold  solution,  deposits  of  silver 
do  not  appear  to  be  affected  by  the  strength  of  the  solution 
from  which  they  are  deposited,  except  when  extremes  of  either 
the  density  of  the  solution  or  the  strength  of  the  current  are 
present. 

197.  The  Silver  Bath. — In  operating  with  silver,  the 
double  cyanid  of  silver  and  potassium  is  most  generally  used. 
This  is  obtained  by  dissolving  1  part  of  cyanid  of  silver  and 
10  parts  of  cyanid  of  potassium  in  100  parts  of  water.  This 
may  then  be  diluted  to  the  desired  strength,  which  may  be 
from  4  ounce  to  5  ounces  of  silver  to  the  gallon  of  water.  The 
silver  cyanid  may  he  made  by  adding  a  solution  of  cyanid  of 
potassium  to  a  solution  of  silver  nitrate,  as  long  as  a  precipi- 
tate is  formed.  The  supernatant  liquid  is  then  poured  off  and 
the  precipitate  washed. 

198.  Preparation  of  Surface  forSllver-Platliig.— All 
silver-plating  solutions  should  contain  an  excess  of  cyanid  of 
potassium,  and  this  excess  should  vary  according  to  the  metal 
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to  receive  the  plate.  This  may  be  largely  in  excess  when 
depoeitiDg  upon  gold  or  platinum,  but  such  metals  as  sine, 
copper,  and,  In  fact,  all  thoEe  metals  that  are  generally  attacked 
by  the  cyanid  of  potassium,  require  less  excess  of  free  cyuiid. 
When  the  last-named  metals  are  to  be  plated  the  work  can  be 
facilitated  by  "quickening"  the  surface  by  first  washing  it 
with  a  dilute  solution  of  mercuric  nitrate.  As  a  matter  of  fact, 
if  the  surfaces  of  all  metals  are  first  quickened,  then  the  cyanid 
strength  of  the  solution  can  always  be  the  same  and  the  . 
operator  is  relieved  of  any  guesswork.  This  method  should 
always  be  followed  where  one  solution  is  used  for  plating 
different  metals. 

The  quickening  solution  is  made  by  dissolving  an  ounce  of 
mercury  in  a  30-per-cent.  solution  of  nitric  acid  and  afterwards 
diluting  with  about  a  gallon  of  water.  This  is  sometimes 
called  the  mercury  dip.  It  is  well  to  have  some  of  this 
solution  on  hand,  for  it  can  .often  be  used  to  advantage  in 
plating  with  other  metals  than  silver. 

The  function  of  free  cyanid  of  potassium  is  to  convert  cyanid 
of  silver  into  a  double  cyanid.  In  the  plating  process,  silver 
cyanid  is  formed  that  is  insoluble  in  the  solution;  free  cyanid 
of  potassium  being  present,  it  acts  upon  the  silver  cyanid  and 
converts  it  into  a  double  cyanid,  which  is  readily  soluble.  The 
absence  of  free  cyanid  is  shown  by  the  anode  turning  a  dark 
color,  due  to  the  formation  of  oxid  of  silver  upon  its  surface; 
and  an  excess  of  free  cyanid  is  shown  by  the  anode  assuming 
a  very  white  and  rough  surface,  giving  it  the  appearance  of  a 
metal  having  undergone  a  violent  chemical  action. 

199.  Carrent-Streneth  tn  Sllver-Platlng. — The  same 
rules  are  to  be  observed  in  the  strength  of  current  to  be  used  in 
silver-plating  that  were  laid  down  in  gold-plating;  a  weak  current, 
one  scarcely  stronger  than  is  necessary  to  effect  decomposition 
of  the  solution,  will  produce  a  fine,  white,  closely  adherent 
coating,  while  a  heavy  current  will  cause  a  loose  deposit  of 
dark  color,  which  will  not  take  a  good  polish.  The  silver 
solution  should  not  be  exposed  to  a  strong  light  when  not  in 
use,  owing  to  the  tendency  of  the  silver  salt  to  decompose. 


jcbyGoogIc 


§21  ELECTRICITY  IN  DENTISTRY.  Ill 

200.  Composition  and  Size  of  Anode. — In  connecting 
the  wires  from  tlie  battery,  the  piece  to  be  plated  is  swung  from 
the  negative  wire  and  an  anode  of  silver  attached  to  the  positive 
wire.  The  anode  should  be  a  sheet  of  perfectly  pure  silver  that 
has  been  previously  annealed.  It  should  present  a  surface  as 
large,  at  least,  as  the  object  to  be  plated.  If  the  anode  should 
present  less  surface  than  the  object  being  plated,  then  instead 
of  the  plate  furnishing  sufficient  silver  to  keep  the  solution  at. 
its  proper  d^ree  of  saturation,  the  solution  itself  gradually 
gives  up  ita  silver,  until  it  becomes  too  weak  tor  successful 
work.  It  is  a  good  plan  therefore  to  always  use  an  anode 
that  is  a  little  larger  than  the  object  to  be  plated. 

The  current  should  always  be  dowing  at  the  time  of  placing 
the. piece  in  the  bath.  Unless  this  precaution  is  observed  the 
free  cyanid  will  act  upon  the  object  if  it  is  a  base  metal,  as  is 
usually  the  case,  dissolving  it  and  contaminating  the  bath.  A 
silver-plating  bath  containing  copper,  iron,  or  other  impurities 
does  not  yield  a  pure,  white,  silver  precipitate. 

201.  eilver-Plating  Non-Metallic  Otjects.— Non- 
metallic  objects  9iay  be  silver-plated  by  making  their  surfaces 
electrically  conductive  by  the  use  of  graphite,  as  is  done  in 
electrotyping.  Some  years  ago  electrodeposited  silver  plates 
were  tried  by  the  profession.  The  claim  of  their  advocates  that 
such  plates  were  accurately  adapted  to  the  model,  was  certainly 
correct,  but  these  plates  were  found  not  to  possess  the  necessary 
amount  of  stiffness  tor  long  and  practical  use,  and  this  system 
of  plate  construction  soon  fell  into  disuse. 

202.  now  to  Polisli  Sllver-Plated  Surfkces. — Silver 
plate  is  finished  much  as  one  would  polish  a  metal  plate.  As 
the  article  comes  from  the  bath,  if  the  plating  has  been  properly 
done,  it  presents  a  white,  frosted  appearance.  For  some  purposes 
this  ia  a  desirable  finish  itself.  If,  however,  it  is  desired  to  give 
it  a  high  polish,  this  can  be  done  by  the  usu  of  felt  wheels, 
finishing  with  brushes  and  buffs,  using  prepared  chalk  and 
rouge.  In  some  pieces,  a  l>eautiful  effect  can  be  obtained  by 
burnishing  the  raised  places  and  leaving  the  depressions  in 
their  original  frosted  condition. 
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COPI'Ell-I 

203.  Use  of  Copper  In  Electroplating:. — Copper,  when 
used  in  electroplating,  is  of  the  greatest  commercial  value.  It 
is  not  only  used  as  a  plating  to  give  a  copper  finish  ibielf,  but 
is  used  as  a  foundation  upon  which  other  metals  are  to  be 
plated.  Some  metals,  platinum  for  instance,  will  not  adhere  to 
iron,  zinc,  or  tin,  with  any  degree  of  strength,  and  yet  if  these 
metals  are  first  covered  with  a  copper-plate,  they  will  then 
receive  the  platinum  with  sufficient  strength  for  commerdal 
purposes.  In  this  case  the  article  is  treated  as  if  it  were 
copper.  Iron  is  beet  nickel-plated  by  first  giving  it  a  thin 
copper- plate. 

Copper  will  deposit  from  some  of  its  solutions  by  simple 
immersion.  Iron,  if  dipped  into  a  solution  of  copper  sulfate, 
will  receive  h,  film  of  copper.  It  will  be  observed,  however, 
that  those  solutions  that  precipitate  metals  most  easily,  as  by 
the  simple  immei-aion  of  another  metal  in  them,  are  not  solu- 
tions most  easily  mauiiged  when  used  for  electroplating.  The 
very  facility  with  which  (hey  give  uj)  their  metal  is  an  objection. 
While  it  is  necessary  thiit  a  solution  should  part  with  its  metal 
when  used  for  electroplating,  it  is  possible  to  have  an  extreme, 
in  its  l)eing  too  easily  deposited.  It  is  a  noticeable  fact  that  in 
some  instantTS  the  more  difficult  a  solution  is  to  decompose, 
the  better  and  more  adherent  will  be  the  metallic  deposit. 

204.  Acid  Solution  for  Copper-Plating.— All  the  acid 
solutions  of  copper  are  easily  decomposed  and  their  deposits 
are,  as  a  rule,  but  feebly  adherent.  The  best  results  are 
obtained  from  alkaline  solutions  that  only  part  with  their 
metals  under  the  influence  of  an  electric  current  An  acid 
solution  of  copper  will  reiiuire  a  pressure  of  scarcely  1  volt  to 
effect  its  decomposition,  whereas  an  alkaline  solution  of  the 
same  will  require  a  jircssure  of  from  (!  to  8  volts.  Where  it  is 
desirable  to  deposit  a  very  heavy  copi^er-plate  it  is  customary  to 
first  subject  the  piece  to  an  alkaline  bath,  and  when  it  has 
received  a  thin  coating,  to  quickly  transfer  it  to  an  add  bath. 
In  this  manner  a  thick  and  adherent  plate  is  quickly  obtained. 
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205.  Alkallue  Solutions  for  Coppoi- Plat Inff.— The 
alkaline  solution  ia  made  up  aH  follows:  Copper  sulfate  is  dis- 
solved in  hot  rain-water  to  about  saturation.  When  this  is 
cold,  ammonia  water  is  added  till  the  F<olution  assumes  a  blue 
color  characteristic  of  ammonia  sulfate.  A  precipitate  will  form 
during  the  first  stage  of  the  process,  but  it  is  afterwards  dis- 
solved. Next  prepare  a  solution  of  cyanid  of  potassium,  J  pound 
to  the  quart  of  water,  and  add  from  this  until  the  blue  ammonia 
sulfate  color  disappears.  A  little  of  the  cyanid  should  be  a(hled 
in  excess.     This  solution  can  be  used  cold. 

The  anode  of  the  copper-plating  bath  should  be  a  sheet  of 
pare  copper.     This  can  be  obtained  under  the  name  of  electro- 
lytic copper,   or  an   old   copper 
from  a  Daniell  cell  may  be  used._ 

20G.  Method  of  Copper- 
Flatini;  Small  Articles. 
Owing  to  the  ease  with  which 
copper  solutions  may  be  decom- 
posed, small  articles  may  be  cop- 
per-plated by  using  a  galvanic 
cell  with  a  porous  cup.  Within 
the  porous  cup  is  placed  a  strip 
of  zinc  and  a  solution  of  sal 
ammoniac.  The  outer  vessel  con- 
tains a  saturated  solution  of  cop- 
per sulfate.  The  article  to  be  F,a.  ca. 
plated  is  suspended  ,  from  the  -sinsfc  vea/or  copfer-itaung. 
zinc  into  the  copper- sulfate  solu- 
tion, and  the  process  goes  on  the  same  as  though  a  galvanic 
current  were  derived  from  an  independent  cell. 

COPPEll    AMALGAM. 

207.  Production  of  Copper  Amalgam. — In  1888  and 
1889  copper  amalgam  wiis  advocated  and  used  to  some  extent  as 
a  filling  material.  While  this  never  came  into  general  use,  it, 
however,  has  virtues  that  make  it  n,  useful  material  in  dental 
practice,  not  only  tor  the  treatment  of  children's  teeth,  but  for 
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laboratory  purposes.  This  material,  being  comparatively  cheap, 
may,  be  used  for  dies  and  counter-dies  in  crown-  and 
bridge- work. 

Copper  amalgam  was  originally  made  by  triturating  precipi- 
tated copper  in  mercury  In  the  presence  of  mercuric  nitrate. 
This  was  a  slow  and  tedious  process,  and  when  made  in  tliat 
manner    was    necessarily   expensive.     A   paper  was  read    in 
March,  1889,  before  the  Mississippi  Valley  Dental  Association, 
describing  a  method  that  made  the  process  quite  simple  and  the 
product  very  cheap,  was  simply 
the    electroplating    of    mercury 
'  with    copper.     While   the    two 
metals  have  no  affinity  for  each 
other,  unless  the  surface  of  the 
copper  is  first   washed   with  a 
solution  of  mercuric  nitrate,  and 
even  then  but.  feebly,  if  copper 
in  a  very  fine  state  of  division  is 
presented  to  the  mercury  in  a 
nascent  condition,   as   it  is   in 
the  electrolytic  process,  the  two 
will   unite  and   form  a   perfect 
amalgam. 
^°'  "■  A  glass  tumbler  may  be  used 

Amngrmcnt  /or  Making  Copptr  .,  .    ■    ■  i       .  ■ 

Amalgam.  ^    the    coutammg    vessel,    the 

bottom  being  covered  with  mer- 
cury and  a  wire  led  from  this  to  the  surface  to  which  the 
electrical  connection  is  to  be  made. 

A  plate  of  electrolytic  copper  is  suspended  above,  which  forms 
the  anode.  The  vessel  is  filled  with  a  solution  of  chemically 
pure  copper  sulfate,  and  crystals  of  the  same  added  in  excess, 
to  keep  up  the  strength  of  the  solution. 

When  a  weak  current  is  pushed  through  the  solution  from 
the  copper  anode  to  the  mercury,  the  solution  of  copper  sulfate 
will  be  decomposed.  Sulfur  and  oxygen,  being  electronegative, 
will  l>e  liberated  in  the  form  of  SO,,  technically  known  as 
gvljion,  at  the  XKi.fitive  electrode.  Hydrogen  and  copper  being 
electropositive,  are  liberated  at  the  negative  electrode.      The 
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hydrogen  eacapes  as  a  gaa,  and  the  copper,  being  in  a  nascent 
state,  combinea  with  the  mercury,  constituting  the  cathode  in 
nhich  it  appears  to  assume  a  crystallin  form. 

When  the  mercury  has  become  a  thick  mass,  on  account  of 
the  copper  that  it  contains,  the  solution  is  poured  off  and  the 
amalgam  transferred  to  a  mortar  and  triturated  for  a  few  min- 
utes. The  thick  paste  is  quickly  "reduced  to  what  again  appears 
to  be  pure  mercury.  If,  now,  the  mercury  is  taken  up  in 
thick  chamois  skin  and  manipulated  just  as  the  dentist  does 
the  amalgam  preparatory  to  tilling,  the  free  mercury  can  be 
expressed,  leaving  a  thick  copper  amalgam  paste  behind.  This 
mass  is  again  and  again  triturated  and  the  mercury  expressed 
until  it  becomes  too  stiff  to  manage,  when  it  is  put  away  to 
crystallize.  In  a  day  or  two  this  mass  will  be  found  to  be  quite 
hard,  It  should  then  be  gently  heated  in  an  iron  spoon  over  a 
Same  until  mercury  appears  upon  its  surface  in  the  form  of 
minute  beads. 

It  can  then  be  crushed  in  a  mortar  and  more  mercury 
obtained  from  it  in  the  usual  manner.  When  the  resulting 
mass  of  copper  and  mercury  has  been  allowed  to  again  crystal- 
lize, it  is  ready  for  use.  It  should,  however,  be  put  up  in  the 
form  of  little  pellets  to  facilitate  its  working  when  used  as  a 
filling  material. 

208.  Preparation  of  Copi>er  Amalgam  for  FUllng; 
Material. — This  material,  if  it  does  not  contain  too  much 
mercury,  is  very  hard  when  crystalHzed,  It  possesses  almost  a 
flint-like  hardness,  which,  if  the  exact  proportions  of  mercury 
and  copper  have  been  obtained,  is  such  that  it  can  be  scarcely 
effected  by  a  file,  and  yet  after  the  application  of  a  little  heat,  the 
pellet  can  be  easily  crushed  and  made  into  a  plastic  mass  again. 

When  a  mass  of  copper  amalgam  is  allowed  to  harden  it 
appears  to  undei^o  a  crystallizing  process,  and  when  heat  is 
applied  the  mercury  seems  to  return  to  its  fluid  form,  thus 
facilitating  the  breaking  up  of  the  pellet.  In  this  manner  the 
material  can  be  worked  over  and  over  again,  it  only  being 
necessary  when  the  mass  works  too  stifT,  to  add  a  globule  of 
mercury  to  take  the  place  of  that  lost  by  evaporation. 
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209.  Process  of  Nickel -Flatlns- — Iron,  the  cheapest 
of  metals,  by  reason  of  its  nickel-plate,  has  taken  the  place  of 
many  of  the  more  expensive  metals.  The  first  attempts  at 
nickel-plating  were  not  the  most  satisfactory.  It  was  not  until 
1870,  when  Mr,  Adams  patented  a  process  for  nickel-plating, 
that  articles  plated  with  this  metal  attained  a  commercial  value. 
The  process  just  referred  to,  does  not  pertain  so  much  to  a 
method  as  it  does  to  the  agents  used.  Mr.  Adams  used  a 
solution  of  the  double  sulfate  of  nickel  and  ammonium. 
This,  to  give  the  best  results,  should  he  of  neither  acid 
nor  alkaline  reaction,  and  much  stress  is  laid  upon  keeping 
the  solution  as  nearly  neutral  as  possible,  by  the  addition  of 
ammonia,  it  acid,  and  by  the  addition  of  a  little  sulfuric 
acid,  if  alkaline. 

While  the  double  sulfate  of  nickel  and  ammonia  is  the  most 
extensively  used,  there  are  other  solutions  that  give  excellent 
results.  The  double  chlorid  of  nickel  and  ammonium,  the 
acetates  of  nickel  and  calcium,  and  the  double  cyanid  of  nickel 
and  potassium,  are  frequently  used.  The  addition  of  a  little 
boric  acid  to  the  sulfate  bath  will  keep  it  in  good  condition  and 
prevent  the  formation  of  subsalts;  the  addition  of  a  little 
benzoic  acid  will  prevent  an  uneven  deposit  of  nickel,  and  a 
little  common  salt  will  make  the  solution  a  better  conductor 
of  electricity, 

210.  Solution  of  Double  Suimte  of  Nickel.— The 

doublo-sulfate-of-nickel  solution  is  prepared  in  the  following 
manner:  Dissolve  about  12  ounces  of  the  double  sulfate  of 
nickel  and  ammonia  salt  in  sufficient  hot  water  to  effect  a 
complete  solution.  This  should  then  be  filtered  and  enough 
cold  water  added  to  make  1  gallon.  It  should  then  be  tested 
with  litmus  paper  and  made  neutral  by  the  addition  of  the 
ncutrahzing  agent.  While  it  has  been  recommended  that  the 
nickel  solution  sliould  always  be  neutral,  it  has  been  found 
that  a  slightly  acid  reaction  is  sometimes  to  be  preferred  when 
plating  iron  and  steel  objects. 
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The  Deemur  solution,  which  is  especially  suitable  for  small 
articles,  is  made  up  as  follows: 

Double  sulfate  of  nickel  and  ammonium. .  .   1  pound. 

Bicarbonate  of  soda 1  ounce. 

Rain-water 6  quarts. 

The  nickel  salt  is  dissolved  in  the  water,  which  should  be  hot, 
and  the  soda  added  a  little  at  a  time,  to  prevent  too  violent 


211.  Composition  and  Size  of  Anode. — The  anode 
used  in  nickel-plating  should  be  a  plate  of  pure  nickel  some- 
what larger  than  the  object  to  be  plated.  For  dental  purposes 
the  thin  remnant  of  the  larger  ones  used  in  plating  establish- 
thents  makes  a  very  desirable  anode. 

212.  Carrent-Streneth  In  Iflckel-PlatlnK.— Nickel 
solutions  are  not  so  easily  decomposed  as  are  those  of  most 
metals.  Whereas  gold  and  platinum  solutions  require  scarcely 
more  than  ^  volt  to  effect  decomposition,  nickel  solutions  take 
from  5  to  6  volta.  For  the  best  results  as  low  a  voltage  as  will 
deposit  should  be  used.  A  strong  current  produces  a  deposit 
in  fine  grains  and  one  not  susceptible  of  a  high  polish.  Or  it 
may  be  one  that  is  liable  to  strip  during  or  after  the  finishing. 

213.  Precautions  to  be  Observed. — In  nickel-plating, 
as  in  all  electroplating,  it  is  best  to  have  the  current  turned  on 
before  immersing  the  object  therein.  By  so  doing  the  article 
is  "struck"  by  a  film  of  metal  the  moment  of  its  immf^rsion, 
and  any  local  action  is  thereby  prevented.  It  is,  moreover,  a 
good  plan  to  use  a  rather  high  voltage  at  first,  and  when  the 
process  has  been  well  b^un  to  reduce  it  Gold-,  platinum-, 
silver-,  and  copper-plated  objects  may  be  taken  from  the  hath 
for  examination  from  time  to  time,  but  nickel-plated  objects 
should  not  he  removed,  as  the  deposit  following  it*  second 
immersion  is  liable  to  strip. 

214.  rinlshlng  of  Surfoce  of  Plated  Objects.— The 
finishing  of  all  plated  objects  depends  on  the  metal  used  ui 
plating  and  the  uses  for  which  it  is  intended.  Some  metals, 
gold  and   silver,  for  instance,  require  but  very  Httle,  and  fur 
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some  effects,  these  metals  require  no  finiBhing  at  all.  If  silver 
haa  been  tleposiled  in  good  condition,  its  natural  frosted  appear- 
ance is  all  that  could  be  desired  for  some  purposes.  Nickel, 
however,  is  usually  polished.  The  softer  metals  may  be 
polished  by  the  same  methods  that  are  used  in  the  dental 
laboratory  for  dentures,  or  they  may  Xie  bumiBbed. 

Often  good  effects  can  be  produced  by  a  combination  of  both 
buff  polishing  and  burnishing.  Nickel,  however,  requirw  dif- 
ferent treatment  for  obtaining  the  high  ])oli8h  characteristic  of 
the  nickel  finish.  Nickel-plat«d  articles  should  be  immediately 
plunged  into  hot  water  when  removed  from  the  plating  bath 
and  then  laid  away  to  dry.  When  dry,  the  article  is  polished 
with  a  buff  made  of  a  large  number  of  disks  of  calico  mounted 
on  a  mandrel,  with  which  may  he  used  a  little  lime  or  pre- 
pared chalk. 

CATAPHORESIS. 

215.     Discovery    of    Cataphoresls. — The    term    cat- 

aphoregis,  from  the  Greek,  meaning  to  carry  along,  is  used  ia 
medicine  and  dentistry  to  designate  a  method  of  practice  in 
which  medicaments  are  introduced  into  the  tissues  by  means  of 
an  electric  current.  As  its  phenomena  become  better  under- 
stood the  term  appears  to  be  correct,  for  there  is  little  question 
but  that  medicinal  agents  under  certain  conditions  can  be 
bodily  transferred  by  the  aid  of  an  electric  current  without 
suffering  electrolytic  decomposition,  at  least  in  part 

This  property  of  the  electric  current  was  discovered  early 
in  the  history  of  modern  electricity.  Davy  had  made  known 
the  phenomenon  of  electrolysis,  and  Oersted,  Ampere,  and 
Faraday  were  immortalizing  their  names  by  their  discoverieB  in 
electromagnet  ism.  About  two  years  after  Faraday's  discovery  of 
the  electromagnetic  pniperty  of  an  electric  current  in  1831, 
Fabre-Palapraf  used  a  weak  galvanic  current  to  introduce  iodin 
solutions  into  the  tissues  for  medicinal  treatment.  While  this 
method  of  medication  did  not  receive  universal  attention,  it 
however  embodied  all  the  principles  of,  and  was  the  founda- 
tion of,  modern  cataphoresis. 
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216.  Anesthesia  by  Cata phoresis.— Dr.  W.  B.  Rich- 
ardson, of  I^ndon,  in  1859,  demonstrated  a  method  of  produ- 
cing anesth^ia  by  using  a  sponge  saturated  with  chloroform  or 
other  aneHtheticB  and  placing  upon  this  the  positive  pole  of  a 
battery  current,  the  negative  pole  being  in  contact  with  another 
portion  of  the  body.  The  method  of  Doctor  Richardson  differs 
from  that  of  Fabr^-Palaprat  only  in  the  medicinal  agent  used. 
The  one  is  for  local  medicinal  treatment  and  the  other  tor  pro- 
ducing anesthesia.  The  tcchnic  of  both,  as  well  as  the  results 
obtained,  was  practically  the  same.  The  Frenchman  had  suc- 
cesB  in  his  medicinal  treatment,  and  in  the  same  manner,  about 
25  years  later,  Doctor  Richardson  produced  local  anesthesia. 

217.  Cataphoric  Use  of  Cocain. — During  the  next  30 
years  this  subject  was  studied  by  Peterson,  in  this  country, 
Lawrence  and  Harris,  in  England,  and  may  others.  In  1888, 
Dr.  D,  F.  McGraw  contributed  two  articles  before  the  Minne- 
sota state  and  local  dental  societies  upon  the  cataphoric  use  of 
cocain  for  sensitive  dantin.  A  third  paper  by  Doctor  McGraw 
was  read  upon  the  same  subject  the  following  year  at  the 
twenty-fifth  anniversary  of  the  Chicago  Dental  Society  by  Dr. 
Thomas  E.  Weeks,  Doctor  McGraw  not  being  present.  This 
method  had  been  in  practical  use  to  a  limited  extent  by  Doctor 
McGraw  and  his  friends,  for  Doctor  Weeks  at  the  same  meet- 
ing in  a  paper  of  his  own  upon  the  treatment  of  sensitive 
dentin,  speaks  of  having  painlessly  removed  pulps  of  ten  teeth 
after  the  McGraw  method. 

Doctor  McGraw  used  a  6-per-cent.  solution  of  cocain  in 
alcohol,  applying  the  positive  pole  to  the  pledget  of  cotton  con- 
taining the  medicament.  He  used  four  cells  of  battery,  which 
would  have  given  him  about  6  volts'  pressure.  The  length  of 
time  in  making  an  application  was  from  3  to  9  minutes.  In 
this  manner,  in  not  the  least  particular  different  from  the  prac- 
tical use  of  cataplioresis  of  to-day,  Doctor  McGraw  was  enabled 
to  anesthetize  the  dentin  of  the  tooth. 

218.  Uoctor    McGraw's    Theory    of   Cataphoresis. 

Doctor  McGrnw's  theory  of  the  mode  of  action  was  as  follows: 
"The  galvanic  current  act«  as   a   vehicle  for  conducting  the 
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medicinal  agente;  the  cocain  current  anesthetizeH  the  odonto- 
blastic cells  and  the  pulp;  the  styptic  properties  of  the  alcohol 
act  upon  the  dentinal  fibrils,  they  being  of  an  albuminous 
nature,  causing  contraction  and  increaeed  density  and  ftrrn- 
nesB."  The  theory  of  the  action  of  cataphoreeis  is  still 
unsettled,  and  it  may  be  said  that  the  one  promulgated  by 
Doctor  McGraw  is  possibly  as  nearly  correct  as  any  that  have 
been  advanced  in  later  days. 

219.  •  Dr.  A.  G.  Westlake  contributed  an  article  on  "Elec- 
tricity; Its  Application  in  Dental  Practice,"  in  1892,  in  which 
he  touches  upon  the  use  of  cocain  electrically  applied  for  the 
treatment  of  sensitive  dentin. 

But  little  attention,  however,  was  paid  this  subject  by  dentists 
until  it  was  brought  to  their  attention  in  1895  and  1890  by 
Dr.  W.  J.  Morton,  of  New  York,  and  Dr.  Henry  W.  Gillet,  of 
Newport,  Rhode  Island.  Doctor  Morton  presented  two  papers 
upon  the  subject,  one  in'June,  1895,  upon  " Cataphoresis  and 
Solutions  of  H,0,toT  Bleaching  Teeth,"  and  one  in  January, 
189C,  upon  "  Guaiacol-Cocain  Cataphoresis  and  Local  Anes- 
thesia." Both  of  these  agents  were  to  be  cataphorically 
applied.  Doctor  Gillett,  in  1895,  presented  a  paper  before  the 
New  Jersey  Dental  Society,  and  a  week  later  one  before  the 
American  Dental  Association  upon  "Cataphoresis  for  Obtund- 
ing  Sensitive  Dentin."  Here,  for  the  first  time,  the  dental  pro- 
fession awoke  to  the  possibilities  of  cataphoresis  for  the  appli- 
cation of  medicinal  agents,  its  poBsibilities  in  the  treatment  of 
sensitive  dentin,  for  the  painless  removal  of  live  pulps,  in  fact 
OS  a  panacea  for  all  that  was  painful  in  dentistry. 

220.  Volt  Coutroller. — While  the  experimenters,  up  to 
this  time,  had  not  complained  of  the  difficulties  attending  thf 
process  from  an  electrical  point  of  view,  it  seemed  that,  for  the 
use  of  the  current  on  sensitive  dentin,  provision  must  be  made 
for  a  very  gradual  increase  in  its  strength,  not  by  jumps  of  a 
cell  at  n  time,  hut  by  the  gradual  increase  of  the  frnction  of  a 
volt.  In  fact,  it  was  soon  learned  that  the  tooth  was  so  sensi- 
tive t^)  electricity  applied  in  tliiH  manner  that  it  could  detect  an 
increase  in  the  pressure  of  less  than  j\  volt.     For  the  purpose 
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of  meeting  this  problem,  Mr.  G.  M.  Wheeler  devised  what  he 
termed  a  fractional  volt  eelector.  This  waa  simply  a  shunt 
rheostat  so  constructed  with  a  large  number  of  steps  that  the 
increase  from  step  to  step  would  not  pro<luce  a  shock  that  would 
be  painful  to  the  patient     This  is  shown  in  Fig.  65. 


The  introduction  of  this  appliance,  supiHirted  by  the  wonder- 
ful claiuiB  for  cataphoresis  made  by  Doctors  Morton  and  Uillctt, 
marked  the  beginning  of  the  cataphoric  wave  in  dentistry. 

THEORIES  OF  CATAP1IORE8IS. 
221.     Osmotic   and    Eloetrolytlc    Theories    of    Cat- 

apborests.  -  From  thu  very  beginning  of  the  practical  applica- 
tion of  electricity  for  cataphoric  purposes,  n  variety  of  theories 
have  been  set  forth  that  attempted  to  explain  the  exact  nature 
of  the  phenomenon.     And,  even  at  this  day,  there  appears  to 
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be  no  unanimity  of  theory  as  to  the  precise  method  of  action, 
in  Bpite  of  the  fact  that  it  hae  been  ebown  that  medicinal  agents 
can  be  diffused  into  a  porous  and  electrically  conducting  sub- 
stance, in  a  state  that  appears,  both  in  Ha  chemical  respect  and 
in  its  therapeutic  effect  upon  animal  tissues,  to  be  unchanged. 

222.  While  the  phenomena  of  electrolysis  are  familiar  to 
most  people,  and  the  laws  governing  the  changes  produced 
thereby  are  well  understood,  there  does  not  seem  to  be  an 
equally  clear  conception  of  osmose,  or  rather  electric  osmose,  as 
the  electrical  process  is  called.  In  electrolysis,  the  decomposi- 
tion of  compound  substances,  the  reformation  ot  new  com- 
pounds according  to  their  electrical  affinities,  and  the  transfer 
of  elements,  follow  certain  laws  tliat  are  well  eetahlished.  The 
Splitting  up  of  a  compound  into  groups  of  the  same  electrical 
polarity,  the  formation  of  ions,  and  their  travel  toward  the  pole 
of  opposite  polarity,  is  a  well-known  law  of  electrolysis. 

In  osmose,  witliout  the  aid  of  electricity,  there  is  a  diffusion 
of  lifiuids  through  a  membrane  or  porous  partition  that  goes  on 
as  the  result  of  molecular  attraction.  This  is  purely  a  physical 
force  due  to  the  difference  in  affinities  between  the  two  solutions. 
A  vessel  with  a  membranous  partition,  having  a  solution  of  sugar 
on  one  side  and  an  etjual  height  of  pure  water  on  the  other, 
will  undergo  a  change  ot  level  due  to  the  passage  ot  a  portion 
ot  the  pure  water  into  the  sugar-water  compartment.  This  is 
simple  osmose. 

If,  now,  we  take  a  like  vessel  and  fill  each  compartment  to 
an  equal  level  with  the  same  fluid,  no  change  takes  place, 
ordinarily.  If,  however,  a  current  of  electricity  is  passed 
through  the  two  compartments,  a  portion  of  the  liquid  will 
be  carried  through  the  membrane  in  the  direction  in  whii-h 
the  current  is  flowing  in  a  manner  similar  to  the  osmose  of 
different  liquids.     This  is  electrif  osmose  or  cataphoresis. 

In  electrolysis  there  is  a  splitting  up  ot  the  molecule 
according  to  affinities.  The  elect  ri)tM>[-itive  element  or  clemente 
forming  an  ion  travel  toward  the  negative  pole  while  the  elec- 
tmnegative  travel  in  the  opjiosite  directitm.  In  simple  cataph- 
oasis  there  is  a  bodily  triinB|H>rtation  of  the  solution  without 
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decomposition.  In  dentin  cataphoresis,  where  the  conditions 
are  not  ae  favorahle  as  in  the  case  ot  the  veseel  with  a  simple 
membranous  septum,  both  processes  may  be  going  on  at  the 
same  time.  That  is,  there  may  be  an  electrolytic  decomposi- 
tion of  the  cocain  in  the  cavity  of  the  tooth  and  at  the  same 
time  a  conveyance  of  some  of  the  cocain  solution  into  dentinal 
canaliculi. 

223.  Doctor  Price's  Theory. — Doctor  Price  is  of  the 
opinion  that  the  underlying  force  in  cataphoresis  is  not  as  just 
stated,  but  that  the  whole  process  is  carried  on  by  the  same 
laws  that  govern  simple  electrolysis.  He  believes  that  the 
cocain  is  first  split  into  ions,  and  that  the  electronegative  ion 
is  the  part  that  enters  the  dentin  and  that  produces  the 
anesthetic  effect.  If  it  can  be  shown  that  the  electronegative 
ion  of  the  cocain  solution  is  an  anesthetic,  then  the  theory  of 
Doctor  Price  becomes  most  plausible,  and  instead  of  this  proc- 
ess being  a  cataphoric  action,  it  is  electrolytic,  pure  and  simple. 

224.  Electrolysis  During;  the  Process  of  Cataph- 

orests. — There  is  no  question  but  tliat  electrolysis  is  going 
on  to  a  large  extent;  perhaps  this  is  the  greater  part  of  the 
action  in  the  cavity,  as  is  shown  by  the  active  liberation  of  gas 
and  the  rapid  change  to  a  strong  acid  reaction,  as  has  been 
shown  by  Pn)f.  J.  S.  Cassidy.  But  even  in  excess  of  all  this 
we  believe  that,  following  the  laws  of  electric  osmose,  a  portion 
of  the  cocain  is  carried  into  the  dentin  without  having  suffered 
decomposition.  The  laws  governing  electrolysis  are  Sxed,  and, 
in  like  manner,  are  those  governing  osmose.  Electric  osmose 
may  be  carried  on  through  a  simple  membrane  with  little  loss 
by  electrolytic  decomposition,  but  in  semiporous  conductors 
and  with  the  use  of  certain  agents  more  or  less  electrolytic 
action  will  also  be  going  on  at  the  same  time, 

in  summing  up  the  two  theories,  that  is  ot  simple  electrol- 
ysis in  which  the  ion  carried  into  the  dentin  is  the  anesthetic, 
as  promulgated  by  Doctor  Price,  and  of  the  carrying  in  of  the 
cocain  bodily,  we  must  not  overlook  the  fact  that  both  processes 
-   are  probably  going  on  at  the  same  time;  and  until  it  is  clearly 
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demonstrated  that  the  electrooegative  ion  of  the  cocain  solu- 
tion is  capable  of  producing  the  anesthetic  effect,  which  is 
characteristic  of  the  undivided  cocain  solution,  we  may  main- 
tain the  belief  that  the  anesthetic  effect,  after  all,  is  due  to 
electric  osmose  or  catapboresiB,  as  it  has  been  termed. 

ELBCTBICAI,  CONSIDERATIONS  OP 
CATAPHORE8IS. 

225.  The  electrical  considerations  that  enter  into  the  suc- 
cessful application  of  cataphoresis  for  the  relief  of  sensitive 
dentin  are  somewhat  complex,  and  it  may  be  said  that  there  is 
no  process  in  dental  practice  in  which  final  success  depends  so 
much  on  the  precise  carrying  out  of  every  little  detail  as  in 
cataphoresis.  Theelipping  of  a  clamp,  the  leakage  of  the  rub- 
ber, the  presence  of  an  unsuspected  filling,  a  broken  connec- 
tion, and  many  other  things,  which,  of  themaelves,  may  be  so 
sligiit  as  to  escape  notice  unless  the  operator  realizes  the  full 
importance  of  every  detail,  will  cause  a  failure  in  the  end. 

SOL'RCES    OF    CURRENT. 

226.  Since  in  cataphoresis  there  must  be  an  actufd  convey- 
ance of  the  medicinal  agent,  the  current  must  Sow  in  one 
direction.  It  may  be  continuous,  pulsating,  or  interrupted,  but 
BO  long  as  it  Bows  in  one  direction  when  in  motion,  the  result 
will  be  the  same,  and  a  suitable  agent  will  be  carried  with  it. 
It  has  long  been  observed,  however,  that  the  more  uniformly 
the  pressure  is  maintained  on  a  continuous  current,  or  the  more 
gradually  it  is  raised,  the  less  it  is  felt  in  its  various  applications 
in  electrotherapeutics,  and  in  proportion  as  the  pressure  varies, 
while  it  may  still  be  continuous,  it  will  be  painful  to  the  patient. 
It  may  therefore  be  stated  that  under  steady  pressure  a  weak 
continuous  current  is  not  painful,  but  becomes  80  when  it 
pulsates.  It  becomes  more  so  when  it  is  interrupted,  and  still 
more  so  when  it  is  reversed  in  direction.  It  is  for  tbb  reason 
that  the  interrupted  current  is  used  in  shocking  machines  and 
that  the  alternating  current  is  fo  deadly.  Doctor  Morton  and 
others  prefer  the  galvanic  current  partly  for  the  smooth  voltage 
that  is  characteristic  of  this  current,  and  the  small  amount  of 
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paio  accompanying  its  appUcationg.  On  the  other  hand,  there 
are  those  that  claim  that  the  Edison  current  furnishes  a  practi- 
cally uniform  voltage.  Theoretically,  the  galvanic  current  gives 
the  more  uniform  pressure,  but  those  that  use  it  seem  to  over- 
look the  fact  that  they  annul  this  virtue  of  battery  power  every 
time  they  touch  the  rheostat  for  increasing  the  current,  aa  is 
customary  in  its  application. 

If  we  are  endeavoring  to  use  a  current  from  a  source  that  will 
give  the  least  fluctuation  of  pressure,  the  thermopile  should  be 
used  instead  of  either;  for  here  we  have  a  current  not  dependent 
on  a  chemical  action  that  is  not  uniform  at  all  times  during  the 
action  of  galvanic  batteries,  nor  is  it  dependent  an  the  fine 
division  of  the  segments  of  the  commutator  of  the  dynamo- 
generated  current.  The  current  derived  from  the  thermopile  is 
dependent  on  the  difference  in  temperature  that  exists  at  the 
opposite  ends  of  the  couplets.  In  the  practical  operation  of 
this  instrument  heat  is  applied  upon  the  inner  ends  of  the 
couplets,  and  as  their  temperature  rises,  electromotive  force  is 
felt  at  the  terminals.  This  increases  gradually  to  the  limit  of 
the  appliance,  where  it  steadily  remains.  Owing  to  the  large 
mass  of  metal  and  its  heat- retaining  property,  the  current  from 
the  thermopile  will  be  the  most  uniform  in  pressure  that  can  be 
obtained  from  any  source.  But,  as  before  stated,  this  virtue  is 
lost  when  a  rheostat  is  used  for  gradually  bringing  up  the 
pressure,  as  is  the  method  in  the  practical  application  of 
cataphoresis. 

227.  The  Edison  Current. — The  Edison  current  is 
ordinarily  supplied  at  110  volts  pressure.  This  does  not  vary 
to  any  great  extent  at  any  time.  When  it  does  it  is  usually  so 
slow  that  the  change  will  not  be  felt  by  the  patient.  In  nearly 
all  cities  the  pressure  drops  at  about  5  o'clock,  owing  to  the 
large  amount  of  current  consumed  at  that  time  in  the  lighting 
of  the  houses  and  stores.  This,  however,  is  a  gradual  drop  and 
it  may  take  an  hour  to  show  a  change  of  2  volts.  It  should 
not  therefore  be  considered  a  serious  objection  to  the  commer- 
cial current. 

There  is  another  condition,  however,  that  entirely  forbids  the 
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use  of  the  commemal  current  fo^  cataphoric  purpoeee.  Many 
dental  offices  in  lai^e  cities  are  in  office  buildings  that  operate 
their  own  plants.  This  current  is  used  for  the  light  and  power 
of  the  buildin);;.  In  many  coscB.the  elevators  are  operated  from 
the  Bame  plant.  In  these  instacces  the  feed-supply  has  not  the 
reserve  to  be  unaffected  by  the  sudden  demand  for  current 
necee?ary  to  operate  the  large  elevator  motors,  and  while  such  a 
current  is  practically  steady  for  power  and  lighting  purposes,  it 
is  unfit  for  cataphoresis.  The  pressure  will  fluctuate  to  such  an 
extent  as  t«  be  painfully  felt  by  the  patient  In  a  few  instances 
of  city  supply,  the  dentist  may  be  obtaining  bis  current  from 
the  same  line  that  supplies  a  large  motor  in  the  neighborhood. 
In  this  instance,  also,  the  commercial  current  is  unfit  for 
cataphoresis. 

Ordinarily,  however,  the  commercial  llO-volt  constant  current 
can  be  satisfactorily  used  for  cataphoric  purposes,  but  with  cer- 
tain precautions.  When  the  current  used  for  cataphoresis  is 
what  is  known  as  a  current  in  shunt  with  the  main,  as  all  such 
currents  should  be,  the  variation  in  voltage  at  the  poles  is  in 
the  same  proportion  as  the  voltage  of  the  cataphoric  current  is 
to  the  110  voltage  of  the  main  current.  For  instance,  if  the 
voltage  of  the  Edison  current  is  110,  and  the  voltage  of  the 
cataphoric  current  averages  10  during  the  administration,  it 
would  be  necessary  for  the  Edison  current  to  vary  11  volt*  to 
produce  a  variation  of  1  volt  in  the  shunt;  or,  in  other  words, 
a  variation  of  5  volte,  for  instance,  an  unusually  lai^e  variation 
in  the  main  current,  will  produce  a  variation  of  but  -J  volt  at 
the  cataphoric  poles.  Such  a  variation  in  the  main  of  a  com- 
mercial current  is  very  unusual,  and  should  it  occur,  it  is 
scarcely  more  than  takes  place  when  the  dentist  operat«s  the 
rhoestnt  for  raising  the  voltage.  The  cataphoric  current  can 
sometimes  be  increased  from  1  to  5  volta  without  being  painful 
to  the  paitient.  Altogether,  the  objection  to  the  commercial 
current  on  the  ground  of  it«  unsteady  pressure  does  not  appear 
to  be  as  strong  as  is  claimed,  and  especially  if  the  cataphoric 
current  is  a  shunt  to  the  main.  In  some  appliances,  as  shown 
in  Figs.  65  and  66,  the  cataphoric  current  is  made  a  third  shunt 
to  the  main,  which  gives  a  current  of  unusual  smoothneaa 
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228.  Dangers  to  be  Avoided  When  Fslng  the  Edi- 
son Current. — There  ia  a.  more  important  objection  to  the 
commercial  current  than  that  of  its  unsteady  pressure,  and  that 
is  the  danger  of  a  sudden  shock,  due  either  to  grounding  or  to 
crossing  of  the  wires.  In  many  offices,  a  fountain  cuspidor  is 
attached  to  the  dental  chair.  While  there  may  be  no  metallic 
connection  between  the  chair  and  the  water-pipes,  the  column 
of  water  in  the  rubber  supply-tube  furniaheB  a  path  of  sufficient 
carrying  capacity  to  supply  all  the  conditions  for  a  good  ground. 
This  may  not  be  sufficient  to  operate  a  motor  or  a  lamp,  but  it 
is  ample  for  cataphoric  mischief.  It  has  been  repeatedly  tested 
and  found  that,  under  certain  conditions  and  arrangements  of 
connections,  it  is  possible  to  have  nearly  the  full-current  pres- 
sure operative.  It  is  an  easy  matter  for  the  patient  at  the  time  of 
an  application  to  touch  the  metal  work  of  the  chair,  and  should 
the  connections  be  carelessly  made,  a  severe  shock  will  ensue. 

The  second  source  of  danger  is  from  the  supply-current  itself. 
In  the  three-wire  system  it  is  not  an  uncommon  occurrence  to 
accidentally  cross  or  connect  the  two  outer  wires  together.  In  bo 
doing  the  voltage  of  the  cataphoric  current  is  doubled  and  a 
patient  under  administration  receives  a  severe  shock.  The 
current  to  the  patient  is  just  twice  its  original  voltage,  and 
while  the  shock  from  this  increased  voltage  is  not  dangerous,  it 
is  one  that  should  never  happen  to  either  patient  or  operator. 

Much  has  been  said  of  the  dangers  that  might  follow  the 
accidental  crossing  of  the  power  and  arc-light  wires  with  the 
'llO-volt  conductors.  There  is  very  little  danger  from  this 
source  unless  there  should  be  a  ground  through  the  patient  at 
the  same  moment.  The  high  pressure  of  the  other  circuit  will 
dissipate  itself  immediately  in  the  ample  outlets  of  the  lower 
pressure  currents.  It  would  be  much  like  trying  to  raise  the 
pressure  of  the  water  in  the  large  mains  by  injecting  into  one 
of  the  pipes  a  fine  stream  under  high  pressure.  The  many 
outlets  that  are  constantly  open  on  the  mains  prevent  even  the 
slightest  rise  in  pressure  from  the  additional  fine  stream  of 
water  under  high  pressure.  It  may  be  slightly  felt  in  the 
immediate  neighborhood,  but  the  rapid  dissipation  through  the 
many  outlets  will  prevent  any  general  effect. 
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If  the  operator  will  bear  these  poseibilitiee  in  mind  and 
insulate  his  fountain  cuspidor  from  the  metal  work  of  the 
chair  by  means  of  fiber  bushings,  he  may  use  the  110-volt 
current  for  cataphoresie  with  reasonable  safety.  His  current- 
supply  should  come  directly  frnm  the  mains,  and  there  should 
not  be  an  intermittent  use  of  large  quantities  of  current  in  the 
immediate  neighborhood.  Nor  should  he  himself  be  cutting 
current  in  or  out  for  the  operation  of  other  electrical  appliances 
in  his  offices;  for  the  supply-wires  to  bis  office,  while  heavy 
enough  to  carry  all  the  current  necessary,  usually  have  sufficient 
resistance  to  cause  noticeable  variation  if  other  appliances  are 
used  at  the  same  time. 

229.  The  Battery  as  a  Sonrce  of  Current. — A  much 
safer  method,  although  not  as  convenient,  is  the  use  of  a  battery 
as  a  source  of  current.  Having  gone  over  the  entire  ground 
both  as  an  operator  and  as  an  inventor  of  cataphoric  appliances, 
we  recommend  a  battery  consisting  of  about  a  dozen  Ledanch^ 
cells,  such  as  are  to  be  found  upon  the  market  for  operating 
bells  and  telephones.  Dry  cells  may  be  used  with  some  satis- 
faction, but  their  short  life  is  an  objection,  which,  it  seems,  is 
scarcely  balanced  by  their  natural  cleanliness.  The  storage- 
battery  is  still  another  source,  but  unless  the  operator  has 
other  uses  for  it  the  necessary  attention  scarcely  justifies  the 
use  of  this  battery  for  this  purpose.  The  Leclanch^  cell  first 
referred  to  is  an  open-circuit  cell  and  is  not  wasting  itself  when 
not  in  use.  Its  period  of  action  is  usually  long  enough  to 
supply  a  continuous  current  for  cataphoresis  for  a  sufficient 
length  of  time.  In  practice,  cataphoric  applications  are  not 
usually  so  frequent  or  so  numerous  but  that  the  battery  has 
had  time  to  recuperate  between  intervals. 

BASIC    EL,£;M£NTS    OF    A.    SUCCESSrUI.    OPERATION. 

230.  Conductivity  of  Enamel. — The  tooth,  the  enamel, 
the  arrangement  of  the  canaliculi  of  the  dentin,  the  relation  of 
the  pulp,  and  the  position  of  the  negative  electrode  lu-e  considera- 
tions, the  importance  uf  which  cannot  be  over-estimated.  Them 
are  the  foundation  of  a  successful  cataphoric  operation. 
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The  enamel  consiete  of  97  per  cent,  of  lime  flalts,  which  is 
a  non-conductor  of  electricity,  and  the  remaining  3  per  cent,  of 
animal  matter  is  Buch  a  small  amount  that  it  offers  bo  much 
resistance  as  to  be  practically  a  non-conductor.  This  fact  that 
a  sound  tooth  is  covered  by  a  non-conductor  of  electricity  has 
an  important  bearing  upon  cataphoric  operations,  and  it  may 
have  a  physiological  significance  as  well. 

231 .  Conductivity  of  Dentin. — On  the  other  hand,  the 
dentin  is  made  up  of  about  one-third  animal  matter,  which 
contains  water,  making  it  a  good  conductor  of  electricity.  The 
matrix  of  the  dentin  ia  almost  a  solid  lime  structure,  and,  like 
the  enamel,  is  a  non-conductor.  Hut  within  the  tubuli,  nrhich 
are  radially  arranged  centering  at  the  pulp  canal,  are  containetl 
the  dentinal  fibfils  that  are  made  up  almost  entirely  of  water. 
It  is  these  fibrils  that  we  wish  to  obtund,  and,  fortunately,  the 
large  percentage  of  water  makes  them  good  conductors  of  elec- 
tricity. When  current  is  applied  it  follows  these  canals  to  the 
pulp.  Herein  lies  the  importance  of  first  enlarging  the  cavity 
at  its  opening  as  much  as  pcwsible  before  applying  the  current, 
for  the  fibrils  anastomose  so  little  that  tlte  area  of  anesthesia  will 
be  confined  almost  entirely  to  those  tubuli  whose  mouths  open 
into  the  cavity.  It  is  only  in  long  applications,  and  where  the 
cataphoric  effect  reaches  the  pulp,  that  the  fibrils  supplied  to 
other  portions  of  the  crown  will  become  anesthetized. 

232.  Current  Used. — The  quantity  of  current  that  can 
be  QHed  in  an  operation,  the  length  of  time  and  the  pain  limit 
being  equal,  depends  entirely  on  the  area  of  exposed  dentin. 
In  the  first  days  of  dentin  cataphoresis,  widely  different  reports 
found  their  way  into  print  as  to  the  quantity  of  current  used. 
In  one  case  the  operator  could  scarcely  reach  more  than 
■jt,  milliampere,  while  in  another  he  reached  as  high  as  J  milli- 
ampere,  and,  in  a  few  cases,  due  to  the  leakage  of  the  rubber,  he 
might  register  50  milliamperes.  The  cause  for  all  this  was  to  be 
found  in  the  area  of  exposed  dentin,  or,  as  in  the  last  case,  an 
accident  A  small  exposure  of  dentin  is  like  a  tine  wire;  it 
offers  more  resistance  than  a  lai^c  cavity  or  a  thick  wire.  In 
the  practice  of  cataphoresis  we  must  consider  the  path  from  the 
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positive  pole  in  the  cavity  td  the  negative  pole  at  the  sponge  to 
be  like  a  funnel  with  a  small  end  equal  to  the  area  of  exposed 
dentin,  and  the  large  end  the  area  of  sponge  upon  the  face  or 
hand.  No  more  water  can  flow  through  the  funnel  than  can 
pass  through  the  smaller  end,  and  in  like  manner  no  more 
current  can  Sow  than  can  pass  through  the  exposed  tubuli;  and 
at  the  same  voltage  the  current  increases  in  proportion  to  the 
size  of  the  cavity.  Dentin  that  has  been  denuded  of  enamel  by 
attrition  offers  greater  resistance  than  freshly  exposed  dentin,  by 
reason  of  the  filling  in  of  the  tubuli. 

233.  Position  of  the  Nesattve  Klectrode. — The  posi- 
tion of  the  negative  electrode  has  much  to  do  with  the  appli- 
cation of  the  current.  The  shorter  the  distance  that  this  is 
placed  from  the  tooth  under  operation,  the  less  voltage  will  be 
required  to  force  the  current  through,  and  the  less  will  be  the 
variations  due  to  the  alleged  pulsations  of  the  Edison  current. 
It  is  always  expedient  to  operate  at  as  low  a  voltage  as  possible. 
After  experiment,  we  have  found  that  it  usually  requires  about 
twice  the  voltage  when  the  sponge  is  held  in  the  hand  as  when 
held  upon  the  cheek.  It  is  therefore  recommended  that  the 
negative  pole  be  placed  upon  the  cheek  and  held  in  place  by 
the  same  appliance  that  ordinarily  holds  the  rubber  dam  io 
place.  By  so  doing,  the  pressure  need  seldom  exceed  15  volts, 
and  the  operator  is  relieved  of  the  care  of  holding  the  nq^aUve 
electrode. 

USE    OF    nilEOSTAT    AND    AMMETER. 

234.  The  Rheostat. — When  cataphoreeis  was  first  pre- 
sented to  the  profession  in  a  practical  form  by  Doctors  Morton 
and  Gillett,  the  instrument  shown  in  Fig.  65  was  the  one  most 
suitable.  As  a  matter  of  fact,  it  was  designed  for  the  special 
purpose.  This  instrument,  which  is  called  a  rkeoatat,  was  a 
secret  in  its  construction  at  the  time,  and  a  method  of  obtain- 
ing a  current  from  the  110-volt  circuit  that  could  be  easily  and 
accurately  controlled,  was  devised.  Such  a  current  must  start 
from  zero  and  increase  by  very  small  steps,  at  least  10  to  the 
volt,  to  about  20  volts. 
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The  moat  popular  rheostat  and   cataphoric  outfit  upon  the 
market  is  the  one  made  by  the  S.  S.  White  Company,  which  is 


S.  S.  WkiU  (Wopfcwle  Appllancf. 

shown  in  Fig.  66.  This  instrument  is  designed  in  the  form  of 
a  wall-bracket,  from  which  the  rheostat  is  removable.  The 
ammeter,  a  necessary  adjunct,  is  seen  above. 
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When  making  a  cataphoric  operation,  the  rheostat  is  placed 
upon  the  operating-table,  bo  as  to  be  within  eaay  reach  of  the 
'  operator.     The  rheostat  of  this  appliance  is  a  shunt  instrument 
and   is   of   the    graphite  variety.      This  form   of  rheostat-  is 
especially  suitable  for  cataphoric  purposes,  for  the  reason  that 
there  will  be  no  perceptible  steps  when  the  current  is  increased. 
The  rheostat  is,  moreover,  so  designed  that  in  turning  the  r^u- 
lating  wheel  an  index   finger  also  travels  over  a  scale. that  is 
divided  into  one  hundred  equal  parts.     The  scale  may  also  be 
made  to  read  in  volts,  thus  answering  a  twofold  purpose. 
The  Ritter  Dental  Company  also  supplies  a  cataphoric  appli- 
ance  for   the   market.     This, 
as  shown  in  Fig.  67,  is  some- 
what larger  than  the  one  just 
I  describfd.      It     is     a    shunt 
'   rheostat  in  principle  and  the 
steps  are  imperceptible  to  the 
patient.     One   of  the  thumb- 
screws is  for  turning  the  cur- 
rent on  very  slowly,  and  the 
other  for  a  more  rapid  raove- 
ment.     While  the  current  can- 
not be  withdrawn    from    the 
patient  suddenly,  the  voltage  can   bt;  quite  rapidly  reduced, 
more  so  than  can  be  done  by  the  thumbscrew  that  turns  on 
the  current.     A   second   thumbscrew  is  therefore  provided  for 
turning  off  the  current. 

235.  The  Ammeter. — Besides  the  instruments  for  sup- 
plying the  current  for  cataphoresis,  there  are  several  adjuncts 
necessary  for  a  successful  administration.  The  most  important 
of  all  is  an  ammeter.  This  may  be  as  simple  as  an  ordinary 
compass  placed  upon  a  spool  of  fine  wire,  which  is  in  series 
with  the  patient.  A  lai^e  thread  spool  may  be  wound  full  of 
No.  34  silk-insulated  wire  and  this  fixe<.l  upon  its  side  to  a 
wooden  b.ise,  the  two  ends  of  the  wire  having  been  brought 
out  to  binding-posts.  A  jeweled  compass  2  inches  in  diameter 
is    then    mounted    ii])on    the   spool.     Such    an   appliance  is 
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ordinarily  known  as  a  galvanometer,  but  when  wound  in  more 
complicated  ways  and  mounted  in  commercial  form,  it  is  called 
an  avimOer,  ns  shown  in  Fig.  68. 

This  appliance  is  one  of  the  standai-d  instruments  for  elec- 
trical measurements.     While  it  differs  considerably  from  the 
form  of  galvanometer  previously  described,  the  points  of  differ- 
ence are  the  eseeutials  that  go  to  make  up  a  perfect  instrument 
Tliis   instrument  is  not  measurably   affected   by   the  earth's 
magnetism  like  the  ordinary  galvanometer,  nor  is  it  affected  to 
any   extent   by   the  near  presence  of  iron  or  any  eiectrical 
instruments  that  may  be 
in  operation.     Instead  of 
there  being  a  permanent 
magnetic     needle      that 
swings  under  the  influ- 
ence of  an  electromagnet 
underneath,  the  moving 
member  of  the  Weston 
ammeter  is   an    electro- 
magnet.    This  does  not  . 
become    magnetic    until 
current    pasaes    through  '^°-  •*■ 

it.     Tlie    S.    S.    White  h>^™  .tf*tt-^™™^r, 

appliance,  in  Fig.  66,  is  fitted  out  with  a  special  form  of 
Weston  ammeter.  The  scale  is  in  thousandths  of  an  amj)ere, 
and  each  thousandth  may  be  read  to  the  one-hundredth  part, 
so  deUcate  is  the  instrument  This  instrument  is,  moreover, 
what  is  known  as  a  "dead  beat,"  meaning  that  the  index  finger 
goes  at  once  to  the  proper  reading  without  the  wavering  so 
characteristic  of  most  galvanometers. 

236.  The  purpose  of  the  ammeter  is  just  the  same  in  a 
cataphotic  administration  that  the  scales  and  graduates  are  in 
tlie  dosage  o5  medicine.  It  is  by  this  means  tliat  the  operator 
tells  just  how  much  current  is  passing  and  with  the  element  of 
time  he  computes  the  dosage.  The  two  factors,  the  ami>ere- 
strength  of  current  and  the  time  consumed,  determine  the 
depth   and  quantity   of  cataphoric   infusion.      After  a   little 
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experience  the  operator  can  mentally  estimate  the  required  time 
simply  by  watching  the  reading  of  the  ammeter.  Of  course 
there  are  conditions  that  determine  the  strength  of  current  that 
should  flow  ill  each  case.  The  size  of  the  cavity  is  the  most 
important  feature  that  will  call  for  careful  judgment  on  the  part 
of  the  operator.  A  large  cavity  will  permit  more  current  to 
pass  than  a  small  one,  and  only  experience  and  close  attention 
to  this  fact  will  enable  the  dentist  to  use  the  exact  length  of 
time  to  infuse  to  the  desired  depth.  Some  cavities,  and  even 
different  cavities  for  the  same  patient,  will  allow  of  a  larger 
dosage  than  others. 

237.  The  ammeter  is  also  valuable  for  another  purpose. 
It  will  tell  whether  there  is  any  leakage  of  current  at  the  neck 
of  the  tooth.  While  the  adjusting  of  the  rubber  is  always  a  ' 
necessary  step,  it  is  still  more  important  to  see  that  It  does  not 
leak.  If  the  rubber  should  leak,  it  offers  a  path  for  the  current 
of  BO  little  resistance,  comparatively,  that  the  current  will  nearly 
all  flow  through  the  leak.  In  the  first  days  of  cataphoresis 
several  cases  of  loss  of  gum-tissue  were  reported,  due  to 
destructive  electrolysis  from  this  cause.  Such  an  accident  is 
now  inexcusable,  for  by  the  use  of  an  ammeter  the  dentist  can 

•  quickly  tell  whether  or  not  there  is  a  leakage  ot  current  around 
the  tooth.  In  the  average  dental  case,  more  than  -^  milliam- 
pere  can  seldom  be  used  without  pain.  If  the  ammeter  shows 
more  than  this,  it  indicates  a  leakage.  In  some  coses  of  leakage 
the  ammeter  may  go  as  high  as  25  milliamperes,  and  yet,  on 
inspection,  a  leak  cannot  be  found;  but  it  is  there  and  another 
adjustment  of  the  rubber  should  be  made. 

238.  The  amperage  that  one  should  expect  in  each  case 
depends  on  the  the  area  of  exposed  dentin,  the  condition  of 
the  cavity,  the  voltage  of  the  current,  and  the  position  of  the 
negative  electrode.  The  area  of  exposed  dentin  and  ita  relation 
to  the  dosage  has  already  been  touched  upon.  The  condition  of 
the  application  in  the  tooth  cavity,  however,  has  not  been. 
This  has  much  to  do  with  the  strength  of  the  current  flowing. 
A  large  ]>roportion  of  cocain  solution  is  lost  by  electrolysis.  It 
takes  but  a  few  momenta  to  entirely  decompose  a  drop  of  the 
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solution  under  the  conditions  of  dentin  cataphoresis.  For  this 
reaBon,  unless  the  cavity  ig  kept  flooded  with  fresh  Eolution,  the 
cotton  will  quickly  become  dry,  and  the  resielance  will  be 
double  what  it  would  he  if  the  cotton  were  kept  eaturated.  The 
effect  of  thia  upon  the  meter  reading  will  be  seen  by  the  index 
finger  dropping  back  to  near  the  zero-mark.  Nor  is  this  the 
only  reason  whythe  cavityshouldhekept  flooded  with  tliecocain; 
the  shock  to  the  patient  caused  by  adding  fresh  solution 
to  the  cotton  is  severe  and  should  never  occur.  Much  more 
time  than  is  necessary  is  often  consumed  when  the  cotton  is 
allowed  to  hecome  dry. 

239.     Difference    In    Susceptibility  of  Patients.— It 

will  he  noticed  that  there  is  quite  a  difference  in  patients  in 
iwint  of  their  suscepti'bility  to  the  electric  current.  This  is  so 
marked  that  it  is  a  fea- 
ture meriting  consider- 
ation. The  operator 
should  not  he-  misled 
by  the  supposition  that 
where  very  little  current 
could  he  used  without 
producing  pain  the  pene- 
tration had  been  deeper. 
The  idiosyncrasy  of  the 
patient  will  oftentimes 
not  allow  of  a  high  volt-  ^°-  ™- 

age,   and  a  longer  time  ""^  '      ""' 

must  be  given  at  a  low  voltage,  and,  consequently,  low  amper- 
age, to  produce  the  desired  result  Again,  even  in  patients  not 
especially  sensitive  to  an  electric  current,  there  will  be  a  marked 
difference  in  the  voltage  that  may  be  used  in  different  cases.  A 
cavity  that  has  been  slow  of  pn»gress,  or  an  abrasion  in  an  aged 
person,  will  allow  of  a  much  higher  voltage  than  a  fresh  and 
rapidly  fonning  cavity  in  a  younger  person.  While  the  wide 
range  of  conditions  may  be  present  in  cataphoric  operations, 
and  it  would  seem  that  a  voltmeter  is  not  of  much  value  as  the 
pain  limit  alone  determines  the  pressure  that  is  allowable  in 
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each  case,  one  may  still  be  used  to  advantage.  It  is  an  aid  In 
calculating  the  length  of  time  that  will  be  necessary,  a  signal 
in  case  of  grounded  wires,  a  guide  as  to  care  necessary  in  main- 
taining a  saturated  solution,  and  an  index  in  turning  off  the 
current. 

240.  Resistance. — The  position  of  the  negative  electrode 
has  much  to  do  with  the  meter  reading.  If  this  is  placed  in 
the  palm  of  the  hand  a  much  higher  voltage  will  be  required 
than  when  placed  upon  the  cheek.  This  is  due  to  the  resistance 
of  the  dry  epithelium  upon  the  band  and  of  the  longer  path 
through  which  the  current  must  travel.  Doctor  Price  has 
estimated  that  the  average  resistance  from  the  tooth  to  the  hand 
is  about  9,000  ohms,  whereas  the  resistance  from  the  cheek  to 
the  tooth  is  3,000  ohms.  The  resistance  offered  by  the  tooth 
depends,  as  previously  stated,  on  the  area  of  exposed  dentin, 
the  depth  of  the  cavity,  and  the  condition  of  the  dentin.  This 
ranges  all  the  way  from  15,000  to  150,000  ohms,  the  average 
resistance  being  about  25,000  ohms. 


MAKING    AND    APPr.TING    THE    BLECTRODES. 

241.  The  PosItlTe  Electrode. — The  positive  electrode 
used  in  dentin  cataphoresis  should  be  of  platinum,  the  object 
of  using  this  metal  for  the  purpose  being  that  platinum  is  not 
affected  by  the  electric  current.  All  the  baser  metals  and  some 
of  the  noble  metals  will  he  dissolved  by  the  currents  if  uaed  tor 
this  purjMtse.  In  certain  cataphoric  treatments,  where  it  is 
desirable  to  apply  a  nascent  metal,  or  the  salt  of  a  metal,  the 
positive  electrode  is  made  of  that  metal  with  the  expectation 
that  it  will  be  dissolved.  Zinc  and  copper  are  often  used  as 
soluble  electrodes  for  this  purpose.  In  dentin  cataphoresis  it 
is  not  desirable  to  infiltrate  the  dentinal  fibrils  with  anything 
but  the  medicament,  and  platinum  is  therefore  used  in  this 
instance.  In  the  first  days  of  cataphoresis  the  positive  electrode 
consisted  of  a  platinum  point  in  a  rubber- covered  handle.  It 
was  intended  that  this  he  held  hy  either  the  assistant  or  by  the 
operator  himself.      The  S.  S.    White  Company  supplied   an 
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unique  instrument  for  this  purpose,  shown  in  Fig.  70.  The 
handle  is  of  rulilmr  and  made  hollow,  but  with  a  metallic  con- 
nection running  throughout  it«  length.  A  piston  plays  upon  the 
inside  hy  which  the  elec- 
trode can  also  be  used  aa 
a  syringe  for  supplying 
the  cocain  solution. 

It  soon  becomes  ap- 
parent to  the  operator, 
however,  that  the  posi- 
tive electrode  should  be 
fixed  in  the  cavity  when- 
ever possible,  in  cavi- 
ties very  difficult  of  access 
the  hand  electrode  is  the 
only  instrument  that  can 
be  used.  In  accessible 
cavities,  however,  a  rub- 
ber dam  clamp  may  be 
attached  by  means  of  a 
little  hard-rubber  clip, 
which  at  the  same  time 
insulates  the  wire  from 
the  clamp.  A  similar 
appliance  is  shown  in 
Fig.  71. 

242.  A  much  better 
and     quicker     method,  "'  '. 

however,    is     that     firyt 

suggested  by  Dr.  Weston  A.  Price.  He  attaches  a  hair-Hke 
platinum  wire  to  the  positive  terminal,  which  is  very  light 
and  flexible.  A  pellet  uf  cotton,  the  size  of  a  cavity  is  entwined 
with  a  fine  platinum  wire  and  the  whole  packed  in  the  cavity. 
This  will  usually  Imj  retained  by  the  cavity,  and  especially  if  a 
light  tinsel  cord  ia  used  as  the  conductor  to  the  same.  This 
cord,  although  very  light  and  flexible,  has  ample  carrying 
capacity  for  catai>bore8iB. 
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When  the  jKisitive  electrode  is  Sxed  in  the  cavity  in  the 
above  manner,  it  not  only  relieves  the  operator  of  this  tiring 
detail  but  allows  him  freedom  to  attend  to  others.  Nor  can 
any  operator  hold  an  electrode  by  hand  as  comfortably  to  the 
patient  as  one  mechanically  fixed  in  the  cavity.  The  hand 
electrode  must  be  stiff  at  the  point  to  enable  the  operator  to  use 
the  slight  pressure  that  is  necessary.  It  is  impossible,  even  with 
the  closeet  attention,  to  hold  the  instrument  in  the  cavity  with 
unvarying  pressure  throughout  the  administration.  If  the 
operator  bears  too  hard  and  the  knob-like  point  is  heavy  enough 
to  resist  the  pressure  with- 
out bending,  the  cocain  is 
squeezed  out  of  the  cotton 
directly  under  the  knob, 
and  the  operation  is  a 
failure  for  the  unaccount- 
able reason  that  cocain  can- 
acinic^' ^<ir^.  no*     penetrate    the    tubuU 

under  the  instrument  point, 
and  the  pain  effects  will  be  too  severe  for  a  complete  and  suc- 
cessful, administration.  During  the  cataphoric  application  of 
cocain  for  sensitive  dentin,  the  rapid  loss  of  the  solution  by 
electrolysis,  which  is  going  on  in  the  cavity,  producee  a  con- 
stantly changing  resistance,  and  this,  with  an  unsteady  elec- 
trode, is  often  sufficient  to  cause  a  failure.  It  is  therefore 
important,  as  one  of  the  first  steps,  to  secure  the  anode  in  the 
cavity  in  such  a  manner  that  it  will  be  steadily  held  either  by 
its  own  pressure  oi  by  some  mechanical  appliance. 

243.  The  Ncgativo  Electii>d«. — The  negative  electrode, 
which  is  to  be  used  upon  another  part  of  the  body,  should  be 
made  of  a  pad  of  white  blotting-paper  saturated  in  a  solution  of 
common  salt,  a  new  one  for  each  patient.  Some  appliances 
are  fitted  with  a  hand  electrode  to  be  held  by  the  patient  This 
is  objectionable  for  three  reasons:  first,  the  n^ative  pole,  as 
has  been  shown,  should  be  placed  as  near  the  positive  as  pos- 
sible; second,  the  thick  epithelium  of  the  hand,  especially  if 
dry,   offers  very   high    electrical    resistance;    and    third,    the 
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constantly  varying  grip  of  the  patient  produces  slight  shocks. 
If  there  should  be  sudden  pain  at  the  cavity,  the  patient  most 
naturally  increases  the  grip  upon  the  hand  electrode,  which 
further  increases  the  shock. 

The  blotting-paper  electrodes  should  be  about  the  size  of  a 
silver  dollar.  They  should  be  cut  from  new  blotting-paper  in 
quantities,  soaked  in  a  nearly  saturated  solution  of  common 
salt,  and  then  put  away  to  dry.  The  appliance  for  holding  the 
pad  should  be  a  vulcanite  disk,  with  a  recess  deep  enough  to 
contain  a  thin  sheet  of  metal  and  the  blotting-paper,  which  is 
placed  on  top  of  the  same.  At  the  time  of  operating,  the  pad 
is  placed  in  the  recess  where  it  will  remain  after  being  moi(i- 
tened  with  water  from  the  syringe.  The  disk,  with  the  blotting- 
paper  next  to  the  flesh,  should  then  be  slipped  under  the  same 
appliance  that  ordinarily  holds  the  rubber  dam  in  place  upon 
the  cheek,  where  it  will  remain  throughout  the  operation.  By 
this  arrangement  we  have  cleanliness,  the  shortest  distance 
between  the  electrodes,  and  safety  from  shocks. 


MODE    OF    PROCKDUBB. 

244.  Insulation. — The  first  and  most  necessary  step  in 
cataphoresis  is  a  thorough  Insulation  of  the  tooth  by  means  of 
the  rubber  dam.  The  rubber  may  leak  during  the  making  of 
a  filling,  and  the  operation  may  not  be  materially  interfered 
with,  but  in  all  cataphoric  operations  upon  dentin  absolute 
insulation  of  the  tooth,  and  neighboring  teeth  if  included,  must 
be  secured.  In  the  adjustment  of  the  rubber-for  this  purpose, 
it  is  not  well  to  include  too  many  teeth,  because  of  the  dilli- 
culties  of  perfect  insulation,  and  often  of  the  presence  of  fillings 
in  them.  The  rubber  should  not  be  pressed  below  tho  enamel, 
except  in  the  region  of  those  cavities  that  extend  to  tho  gum 
and  that  are  the  ones  to  be  operated  upon.  If  a  rubber-dam 
clamp  is  used,  it  must  be  seen  that  it  docs  not  crowd  down 
below  the  enamel,  or,  if  it  should,  that  the  eocain  solution  does 
not  touch  it.  If  the  current  should  find  a  path  through  the 
clamp  it  will  produce  a  very  unpleasant  condition  of  things. 
The  current  will  pass  from  the  clamp  into  the  dentin  without 
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producing  anesthesia,  and  the  operation  will,  on  that  account, 
be  a  failure. 

Mat^y  cataphoric  operations  have  failed,  in  a  painless  point 
of  view,  by  reason  of  eome  hidden  metal  filling  or  by  some 
unobserved  leakage  of  the  solution  toward  a  filling  that  may 
be  in  plain  sight  For  this  reason,  all  metal  fillings  that  are 
likely  to  be  reached  by  the  cocain  solution  should  be  first 
painted  with  gutt^-percha,  which  will  act  as  an  electrical 
insulator. 

245.  Removal  of  the  Enamel. — The  second  step  is  the 
thorough  removal  of  all  the  enamel  that  is  to  be  taken  away  in 
the  preparation  of  the  cavity.  This  usually  causes  but  little  if 
any  pain,  and  is  a  necessary  step,  inasmuch  as  the  cocain  does 
not  penetrate  to  any  extent  in  a  lateral  direction.  Kfany 
operators  failed  to  succeed  with  cataphoresis  by  overlooking 
this  fact.  It  has  been  shown  that  the  current  enters  and  follows 
only  those  tubuH  whose  mouths  open  into  the  cavity;  hence  it 
would  be  unreasonable  to  expect  no  pain  when  operating  on 
the  margins  of  a  cavity  that  had  not  been  denuded  of  enamel, 
unless  the  ndministration  has  been  kept  up  long  enough  to 
reach  the  pulp  and  the  lateral  fibrils  have  lost  their  sensation 
from  that  source.  It  may  be  that,  in  many  cases,  the  thorough 
removal  of  enamel  cannot  be  made  before  making  the  cataphoric 
application,  but  if  it  is  not,  the  usual  sensitiveness  will  be 
found  at  these  margins  except  in  those  cases  where  the  cocain 
reaches  the  pulp. 

240.  A  combination  of  electrozone  and  cocain  was  at  one 
time  recommended  under  the  impression  that  the  electrozone 
would  aid  as  a  carrier.  Experience,  however,  soon  demonstrated 
that  after  all,  cocain  was  the  active  agent  and  that  it  is  a  good 
conductor  of  electricity  without  the  addition  of  an  agent  for 
that  purpose.  It  quickly  manifests  an  acid  reaction,  indicating 
that  it  has  bt'cumc  a  good  co..duct»>r.  The  question  has  been 
raised  whether  or  not  any  agent,  to  be  catapborically  tnuis- 
fused,  should  itself  bo  a  conductor.  The  vehicle  in  which  it  is 
8U8i)ended  may  be,  and  in  this  manner  the  conditions  are 
fulfilled,  the  vehicle  conducting  tlie  current  and  the  aneetbetic 
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being  carried  with  the  movement  of  the  current.  In  moetcafles 
a  saturated  solution  of  cocain  in  water  ia  the  most  satisfactory 
agent  or  combination  of  agents.  The  aim  is  to  convey  cocain 
into  the  tubuli,  and  in  order  to  do  this,  cocain  must  be  present. 
Inasmuch  as  there  is  no  danger  of  producing  cocain  poisouing 
by  an  overdose  wlien  it  is  administered  in  this  manner,  a 
saturated  solution  is  always  used. 

247.  Test  fbr  Polarity. — The  positive  pole  is  to  be  placed 
in  the  cavity  and  the  negative  upon  the  cheek.  The  operator 
can  quickly  test  for  poles  by  placing  the  platinum  point  upon 
the  negative  salt-water  pad.  If  there  is  a  strong  odor  of  chlorin 
and  a  bleaching  effect  under  the  point,  the  poles  are  correct;  if 
not,  they  must  be  reversed.  When  using  a  battery  for  power, 
testing  the  polarity  once  will  be  sufficient.  When  the  110-volt 
current  is  used,  however,  owing  to  the  polarity  being  occasion- 
ally reversed,  this  test  should  be  made  before  each  operation. 

248.  During  the  operation  the  cavity  should  he  watched, 
and  the  cotton  kept  fully  saturated  with  the  solution.  This 
should  be  added  a  very  little  at  a  time.  Usually  the  amount 
that  can  be  taken  up  in  a  capillary  manner  by  the  foil 
tweezers  will  be  sufficient.  If  the  cotton  should  be  allowed 
to  become  dry,  the  resistance  increases  while  the  current 
decreases;  then,  if  the  cotton  is  filled  with  fresh  solution,  the 
sudden  lowering  of  the  resistance  will  cause  a  severe  shock  by 
the  inrush  of  current  The  operator  can  ^ily  tell  when  the 
cavity  is  becoming  dry  by  watching  the  ammeter.  The  index 
finger,  which  should  always  l>e  traveling  to  the  right  with  the 
increase  of  voltage,  either  stands  still  or  drops  back. 

249.  Increase  of  Voltage.  —When  beginning  the  admin- 
istration of  a  current,  the  expression  of  the  patient's  face  should 
be  the  guide  as  to  the  pressure  that  will  be  allowable.  He 
should  be  instructed  to  give  u  sign  on  the  first  sensation  from 
the  current.  If  an  automatic  appliance  is  used  tor  turning  on 
the  current,  experience  will  very  quickly  teach  the  operator  the 
rate  that  will  be  allowable  in  each  case.  If  the  current  is  to  be 
increased  by  the  operator  or  assistant,  the  rheostat  should  be 
stopped  upon  the  first  signal  from  the  patient.     After  a  few 
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Beconda'  rest  the  pain  Bubsides  and  the  current  can  again  be 
increased  under  the  same  conditions  aa  before.  In  this  manner 
the  current  is  gradually  brought  up  until  it  ranges  from  5  to  15 
volte  for  sensitive  dentin.  The  aim  throughout  should  be  to 
increase  the  voltage  aa  rapidly  as  the  patient  will  allow,  for  it  is 
not  until  the  last  few  minutes  that  effective  infiltration  is  accom- 
plished. As  previously  shown,  most  of  the  time  is  consumed 
in  the  first  part  of  the  operation;  a  minute  at  high  pressure  is 
equal  to  several  at  the  b^inning  of  the  administration. 

250.  turning:  Off  the  Current. — While  it  is  necessary 
to  turn  on  the  current  very  alonly  and  gradually,  turning  off 
the  current  can  he  done  rather  rapidly.  The  electrodes  should 
not  l)e  disconnected  or  the  current  turned  off  by  a  snap  switch, 
for  that  will  cauae  a  severe  shock,  but  the  rheostat  lever  should 
be  slowly  turned  back  to  the  point  of  beginning;  This  step 
may  take  5  or  10  seconds  to  produce  no  shock. 

251.  Length  of  Time  Cousmned. — The  length  of 
time  consumed  in  a  cataphoric  administration  on  dentin 
depends  on  the  pressure,  the  condition  of  the  dentin,  the  area 
of  exposed  dentin,  and  the  depth  to  which  it  is  desired  to 
penetrate.  It  would  seem  that  the  pressure  is  controlled 
entirely  by  the  pain  hmit,  and  so  it  is.  Herein  lies  the  secret 
of  shortening  the  length  of  time  in  cataphoric  operations. 
When  the  operator  fixes  both  electrodes  and  keeps  the  cavity 
constantly  supplied  with  fresh  solution,  and  is  using  an  instru- 
ment that  docR  not  increase  the  current  in  perceptible  steps,  he 
can  reach  a  high  voltage  much  quicker  than  when  the  opposite 
conditions  are  present.  It  should  be  borne  in  mind  that  the 
depth  of  penetration  in  a  given  length  of  time  is  proportionate 
to  the  voltage.  The  last  2  minutes  of  the  usual  administration 
are  more  effective  than  the  first  6,  because  of  the  much  higher 
voltage  that  is  reached  at  the  close  of  the  operation. 

It  is  not  within  the  power  of  the  operator  to  modify  the 
condition  of  the  dentin,  and  the  length  of  time,  all  other  things 
being  etjual,  will  be  inversely  proportionate  to  the  density. 
The  dentin  of  children,  and  in  those  cases  wliere  the  decay  has 
been  of  rapid  progress,  will  offer  but  little  resistance  to  the 
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current,  and  the  cocaia  will  be  carried  in  very  quickly;  whereas 
the  dense  dentin,  which  results  trom  mechanical  abrasion  and 
from  old  age,  will  be  penetrated  with  difficulty  and  a  longer 
time  will  I*  necessary  to  effect  complete  anesthesia. 

The  extent  of  expoaed  dentin  is,  to  some  degree,  a  factor  in 
determining  the  length  of  time.  All  things  being  equal,  the 
lai^er-the  area  of  dentin  exposed  to  the  current  the  more  pain 
will  )>e  felt  if  the  pain  limit  is  reached.  In  practice,  the 
operator  keeps  just  within  the  pain  limit,  and  a  very  small 
cavity  will  permit  of  a  higher  pressure  than  a  lai^e  one. 

Another  reason  why  a  shorter  time  is  required  in  the  case 
of  small  cavities,  is  the  less  depth  that  Is  necessary  for  the 
preparation.  As  a  rule,  a  small  cavity  usually  requires  less 
anchorage  for  a  filling  than  a  large  one  and,  consequently,  less 
depth  of  preparation.  Thus,  less  time  is  required  for  those 
cavities  whose  area  of  exposed  dentin  is  small,  thus  permitting 
the  use  of  a  comparatively  high  voltage. 

In  special  cases,  where  it  is  desired  to  go  to  a  considerable 
depth,  the  length  of  time  will  be  prolonged;  but  not,  however, 
in  exact  proportion  to  the  depth.  It  seems  that  the  nerve 
fibrils  having  been  gradually  brought  up  tu  a  condition  of 
numbness  to  the  electric  current,  either  by  an  advance  effect  of 
the  anesthetic  or  by  the  toning  efTect  of  the  current  itself,  they 
allow  a  higher  voltage  to  be  used  than  could  be  borne  at  first. 

The  average  length  of  lime  that  on.e  should  expect  to  give 
in  dentin  cataphoresis,  with  a  good  rheostat,  will  be  about 
8  minutes.  In  cases  most  favorable  for  a  short  length  of  time, 
only  5  minutes  may  be  necessary;  and  in  case  of  the  op[>o8ite 
conditions,  as  long  as  20  minutes  may  be  required.  Where  a 
second  application  is  necessary,  it  is  usually  found  that  the 
voltage  can  be  raised  more  rapidly  than  was  possible  at  the 
first  application. 

OTUElt    USES    OK    CATAPnOUBaiS. 

252.  The  foregoing  conditions  and  details  have  dealt 
mainly  with  cataphoresis  for  the  treatment  of  sensitive  dentin. 
Besides  this,  however,  the  dentist,  being  e<|uippod  with  a 
cataphoric  appliance,  may  use  cataphoresis  to  advantage  in 
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the  removal  of  the  pulp,  lining  the  pulp  canals  with  a  metal 
or  the  Bait  of  a  metal,  the  extraction  of  teeth,  opening  into  the 
antrum  the  excision  of  the  apexes  of  the  roots,  bleaching, 
and  in  fact  in  the  majority  of  inetances  where  an  anesthetic 
ia  hypodermically  injected,  or,  as  in  the  last  instance,  where 
it  is  desirtd  to  force  a  bleaching  agent  ink)  the  tissue. 

In  cases  indicating  tlie  removal  of  a  live  pulp  that  is  not 
fully  exposed,  a  cataphoric  application  of  cocain  will  oftentimes 
carry  this  agent  to  the  apex  of  the  root,  and  the  pulp  canal 
can  be  o{)ened  into  and  it«  contents  removed  without  the  least 
expression  of  pain.  In  cases  in  which  the  pulp  is  fully 
exposed,  a  comparatively  short  administration  can  be  made 
witli  equally  satisfactory  results.  It  should  not  be  understood, 
however  successful  cataphoresie  may  be  upon  sensitive  dentin, 
that  it  is  invariably  so  when  used  in  the  removal  of  the  pulp, 
for  there  are  cases  in  which,  tor  some  unaccountable  reason, 
repeated  applications  have  only  met  with  partial  success.  In 
the  majority  of  pulp  cases,  however,  this  method  may  be  used 
with  partial  if  not  complete  success.  There  will  nearly  always 
be  enough  good  done  to  repay  the  attempt. 

253.     Cataphoresls    in    the    Extraction    of    Teeth. 

Cataphureeis  may  be  used  to  an  advantage  in  the  extraction  of 
teeth,  but  in  so  doing  a  slight  modification  in  the  method  of 
administration  is  necessary.  Instead  of  using  a  pointed 
electrode,  one  must  be  used  that  will  not  only  cover  a  large 
area  over  the  roots,  but  to  be  effective,  it  should  be  applied  to 
both  sides  at  the  same  time.  The  S.  S.  White  Company  has 
placed  such  a.  device  upon  the  market,  which  is  shown  in 
Fig.  72. 

Within  the  rubber  cups  at  the  end  is  to  be  placed  cotton  satur- 
ated with  the  anesthetic,  usually  a  10-per-cent.  solution  of 
cocain.  The  length  of  time  required  is  a  little  less  than  in 
dentin  cataphoresis. 

This  method  has  several  advantages  over  the  hypodermic 
injection  of  cocain  for  this  purpose  It  ia  cleanly,  and  there  is 
very  little  if  any  danger  of  septic  poisoning,  a  patent  fault  of 
hypodermic  needles.     It  is  aUnost  painless,  at  least  much  less 
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eo  than  the  needle  method.  It  is  comparatively  safe  from  the 
dangers  of  cocain  poisoning.  There  is  no  danger  of  bodily 
entering  a  vein,  as  sometimes  happens  when  the  solution  is 
injected  with  a  needle.  The  majority  of  the  cases  of  cocain 
poisoning  when  administered  by  a  needle  were  probably  due 


1 


to  the  entrance  of  the  charge  into  a  vein,  whence  it  is  carried  in 
a  concentrated  form  direct  to  the  heart  and  lungs,  where  it 
becomes  effective, 

254.  A  cataphoric  application  of  cocain  is  of  especial 
advantage  prior  to  opening  into  the  antrum  or  to  the  excision 
of  the  apex  of  a  root.  In  both  of  these  cases  a  topical  applica- 
tion of  cocain  is  frequently  sufficient,  but  when  accompanied  by 
cataphoric  assistance,  it  becomes  a  moat  reliable  and  satisfactory 
method.  A  double  pad  of  new  blotting-paper  of  the  same  size 
as  the  area  to  be  anesthetized  has  been  used,  the  pad  being 
saturated  with  about  a  30-per-cent.  cocain  solution.  This  is 
placed  upon  the  mucous  membrane,  and  an  electrode  about  the 
size  of  a  dime  placed  upon  this,  where  it  is  held  by  the  hand 
throughout  the  administration.  The  electrode  may  be  held  by 
the  hand  in  this  instance,  because  the  mucous  membrane  is  not 
80  sensitive  to  the  current  aa  is  the  tooth  pulp.  From  3  to  5 
minutes  is  usually  sufficient  in  this  class  of  cases. 

255.  BleachlDg  of  Discolored  Teeth. — At  the  same 
time  that  cataphoresis   was  introduced  for  the  treatment  of 
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senBitive  dentin,  it  was  also  advocated  for  use  in  the  bleaching 
of  diflcolored  teeth.  Doctor  Morton  in  the  Dental  CosmoB,  of 
June,  1895,  advocated  the  use  of  hydrogen  peroxid  for  this 
purpose.  Following  that,  various  other  agents  were  tried, 
which  had  formerly  been  used  for  the  purpose,  because  ol  Iheir 
well-known  bleaching  properties.  Peroxid  of  sodium,  chlorid 
of  lime,  and  pyrozone  especially,  were  all  used  cataphorically 
with  equally  good  resulta. 

In  attempting  to  bleach  a  tooth  in  this  mannei:  the  first  step 
is  the  preparation  of  a  suitably  lat^e  opening  on  the  lingual 
aspect  of  the  tooth.  This  opening  cannot  be  made  too  large, 
and  especially  in  the  lateral  direction.  The  most  perfect  cases 
of  bleaching  are  those  in  which  a  groove  is  cut  on  the  Ungual 
aspect  of  the  tooth  that  will  expose  the  full  width  of  dentin. 
The  current  does  not  travel  underneath  the  enamel,  as  has  been 
shown,  and  tor  this  reason  the  transverse  cut  should  not  be  one 
that  will  expose  ail  the  dentin  at  its  incisive  edge. 
The  second  step  in  the  preparation  of  the  tooth  is  the  removal 
of  all,  or  nearly  all, 
the  root  filling,  the 
object  being  to  provide 
a  path  for  the  current. 
A  pulp  canal  filled 
with  gutta-percha  will 
offer  such  a  high  re- 
sistance that  it  may 
be  almost  impossible 
to  start  the  process. 

256.     The  instru- 
ments and  electrodes 
used  in  bleaching  have 
been    especially     de- 
'""  "■  vised  for  this  purpose. 

The  S.  S.  Wlute  Manu- 
facturing Com|»any  has  placed  a  rather  unique  set  of  appli- 
ance.'! for  bleaching  on  the  market,  the  invention  of  Dr. 
W.  M.  Hollingsworth.     The  first  step  after  the  preparation  of 
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the  transverse  groove  ia  the  provision  for  holding  the  electrode 
and  bleaching  agent  in  position.  A  rubber  nipple,  abown 
in  Fig.  73,  has  a  hole  cut  in  it  of  the  usual  size  for  slipping 
over  a  tooth.  This  is  then  expanded  by  means  of  the  nipple 
expander  shown  in  Fig.  74,  and  slipped  over  the  tooth  to  be 
bleached.      By   a   careful   movement   the    expander    can    be 


Kipplr  Erpander. 

removed,  leaving  the  rubber  nipple  tightly  enclosing  the  tooth. 
It  is  not  necessary  to  slip  the  nipple  more  than  two-thirds  the 
distance  upon  the  tooth.  This  being  accomplished,  the  special 
electrode,  also  shown  in  Fig.  73,  is  then  slipped  in  the  open 
mouth  of  the  nipple. 

The  next  step  is  that  of  filling  the  glass  and  nipple  with  the 
bleaching  solution.  For  this  purpose  a  special  syringe,  called  a 
dvpUx  syringe,  and  shown  in  Fig,  75,  is  to  be  used.  The  fine 
nozzle  communicates  with  the  second  bulb.  This  Is  filled  with 
the  bleaching  solution  in  the  usual  fashion.     When  the  syringe 


is  fitted  into  the  electrode,  the  forward  bulb  being  first  com- 
pressed, is  allowed  to  expand.  This  exhausts  the  air  from  the 
electrode  and  nipple,  and  a  little  pressure  upon  the  rear  bulb 
quickly  fills  the  electrode  with  the  solution.  In  this  manner 
the  electrode  is  kept  constantly  filled. 
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257.  Solutions  for  Bleaching. — While  n  solution  of 
sodium  peroxid  and  the  usual  chlorin  liberating  agenta  in 
solution  may  be  used,  preference  haa  been  given  to  pyrozone 
when  used  in  the  Hollingeworth  appliances.  The  ethereal  solu- 
tion of  hydrogen  peroxid  is  not  a  good  conductor  of  electricity, 
and  it  must  therefore  be  converted  into  an  aqueous  solution, 
which  is  done  in  the  following  manner:  1  part  water  to  2  parte 
of  a  25-per~cent.  pyrozone  solution  are  held  in  an  evaporating 
dish  over  a  flame  until  the  ether  has  evaporated.  This  leaves 
the  hydrogen  peroxid  in  an  aqueous  form  and  a  good  conduc- 
tor of  electricity. 

258.  The  volti^e  and  the  amperage  that  one  ehould  expect 
to  obtain  in  bleaching  will  vary  much  more  than  in  dentin 
anesthesia,  depending  on  the  condition  of  the  pulp  canal  and 
the  resistance  of  the  root  portion.  It  needs  scarcely  be  noted 
that  a  tooth  that  requires  bleaching  is  a  pulplees  tooth  to  b^n 
with.  Teeth  having  lost  their  pulps  will  exhibit  a  very  high 
electrical  resistance,  due  to  the  loss  of  connection  between  the 
tubular  contents  and  the  tissues  surrounding  the  apex  of  the 
root.  Then,  again,  the  pulp  canal  may  be  filled  with  a  non-con- 
ducting material  so  that  the  only  path  that  the  current  can  find 
will  be  in  a  lateral  direction  through  the  dentin  and  cement  of 
the  root.  It  is  obvious  therefore  that  a  larger  portion  of  the 
root  filling  should  be  removed  prior  to  making  any  attempt  at 
forcing  current  through.  At  the  beginning  of  the  bleaching 
operation  it  may  require  as  higli  as  60  volts  to  ostablish  a  path 
for  the  current.  In  the  majority  of  cases,  however,  the  require- 
ments will  seldom  exceed  30  volts. 

The  amperage  in  bleaching  cases  will  be  little  more,  as  a  rule, 
than  upon  sensitive  dentin.  The  tissues  at  the  apex  of  the  root 
or  those  that  surround  the  root  are  not  of  the  same  highly 
oi^anized  structure  as  those  that  receives  the  first  sting  of  the 
current  in  dentin  anesthesia.  They  are  not  so  sensitive  to  the 
current,  and  the  operator  may  therefore  use  more  current  in 
bleaching  than  would  be  tolerated  upon  dentin.  In  this 
instance,  3  to  5  milliampercs  would  therefore  be  an  average 
strength  of  current  to  be  obtained. 


jcbyGoogIc 


§21  ELECTRICITY  IN  DENTISTKY.  149 

259.  'ITie  length  of  time  consumed  in  bleaching  will,  like 
applications  for  sensitive  dentin,  depend  on  the  condition  of  the 
dentin  and  the  area  of  exposure.  The  operator  in  bleaching 
a  tooth  can,  to  a  certain  extent,  tell  by  the  appearance  of  the 
tooth  how  long  he  can  profitably  continue  the  application. 
In  bleaching,  however,  the  many  widely  differing  conditions 
that  will  be  present  necessarily  require  a  nide  range  of  time. 
In  favorable  cases  a  tooth  can  be  perfectly  bleached  in 
8  minutes,  and  in  others  it  may  require  45  minutes  to  obtain 
a  Hatisfactory  result. 

260.  It  may  be  that  cataphoresis  has  fallen  into  disuse  in 
late  years,  but  this  is  probably  due  to  the  great  amount  of  care 
that  is  necessary  in  every  step  to  make  this  operation  a  success. 
There  is  no  operation  in  dentistry,  and  especially  upon  dentin, 
in  which  there  is  required  of  the  operator  so  broad  a  knowledge 
of  electricity  and  such  an  amount  of  painstaking  care  as  a  suc- 
cessful cataphoric  administration.  In  the  first  days  of  this 
method  pulps  were  killed  by  carrying  the  process  too  far,  gum 
tissue  was  destroyed  by  leakage,  severe  shocks  were  produced 
by  suddenly  breaking  the  current,  and  these,  together  with 
the  amount  of  time  consumed,  have  contributed  to  the  partial 
abandonment  of  cataphoresis.  Experience  has  shown  that, 
however  much  care  may  be  necessary  for  a  successful  cataphoric 
application,  in  some  cases  it  is  the  best  agent  at  the  dentist's 
command.  Dr.  Louis  Jack  says:  "When  the  pain  attending 
excavation  requires  active  treatment,  such  as  the  employment 
of  zinc  chlorid  or  general  anesthesia,  the  cataphoric  method  is 
far  preferable  to  either,  and  is  absolutely  certain  of  giving 
relief.  The  results  of  successful  cataphoresis  are  marvelous, 
and  it  may  be  truly  stated  that  no  advance  of  recent  years,  in 
the  therapeutic  treatment  of  teeth,  is  comparable  to  this. " 
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AN  INDEPENDENT  PLANT. 
261.     A    Substitute    for   the    Commercial    Current. 

While  the  commercial  ajipUcations  of  electricity  are  coDEtantly 
increasing  and  the  plants  for  meeting  the  growing  demands  are 
keeping  pace  with  them,  many  dentiats  have  no  access  to  a 
commercial  current.  Moreover,  the  dcntiste  in  amal!  towns 
that  do  have  access  to  a  commercial  current  usually  find  such 
a  current  to  be  either  an  alternating  current  of  52  or  104  volts, 
or  the  600-volt  current  of  a  car  line,  neither  of  which  is  a 
suitable  current  for  dental  purposes.  To  meet  all  the  dental 
requirements,  a  person  in  this  position  must  establish  an  inde- 
pendent plant.  At  first  thought  this  may  appear  to  be  a 
formidable  undertaking,  hut  it  will  be  found  to  Ije  entirely 
feasible,  and  one  that  will  give  a  satisfactory  return  for  the 
time  and  money  invested, 

•  262.  Other  Uses  of  the  Plant. — Ad  independent  plant, 
such  as  will  be  described,  while  especially  designed  for  dental 
purposes,  will  he  found  to  be  of  use  in  many  other  ways.  The 
majority  of  suburban  dentists  liave  their  ofBces  in  their  homes, 
and  this  plant  will  he  of  ample  capacity  to  supply  his  living 
apartments  with  electricity  that  will  l>e  more  than  equal  to  a 
city  current.  He  may  use  it  for  light,  fane,  cooking,  charging 
an  automobile,  and,  in  fact,  for  more  purposes  than  a  single 
commercial  current  would  be  able  to  supply. 

While  the  engine  is  charging  a  storage- battery,  it  may  also 
operate  the  laundry,  and  many  household  utensils.  In  fact, 
the  owner  of  such  a  plant  will  be  surprised  at  the  many  appli- 
cations that  can  be  made  of  mechanical  power  in  the  house- 
hold. The  introduction  of  power  and  electricity  in  the  country 
home  is  an  innovation  that  is  especially  welcomed  by  the 
women  of  the  household.  The  laundry  washer  and  the  electric 
iron  may  be  operated  either  by  the  engine  and  dynamo  direct, 
or  by  power  from  the  storage-battery. 

263.  Charging  Storage-Battery. —  In  the  practical 
operation  of  such  a  plant,  a  given  day,  once  or  twice  a  week, 
sliould  be  set  apart  for  charging  the  storage- battery,  and  the 
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other  office  and  household  operations  should  be  arranged  with 
this  end  in  view.  If,  however,  the  storage-battery  part  of  the 
plant  is  of  large  capacity,  all  the  power  and  electrical  applica- 
tions can  be  made  from  that,  irrespective  of  the  operation  of 
the  engine. 

APPARATUS  CONSTITUTING  AN  INDEPENDENT 

PLANT. 

264.     An  independent  plant  consieta  ol    an  engine  and 

dynamo,  and  to  be  complete  and  convenient,  a  storage-battery 

should  also  be  used.     A  gas  engine  is  used  because  of  its  small 


Horiionlai  flat  Jiaffiat. 

size,  low  cost,  and  simplicity  of  operation.  As  a  rale,  most  gas 
engines  can  be  operated  by  gas  or  gasoline,  interchangeably,  so 
that  if  the  dentist  has  not  the  one,  he  may  use  the  other.  As  a 
matter  of  tact,  although  not  quite  so  convenient,  the  output  of  a 
gas  engine  is  considerably  more  when  operated  by  gasoline  than 
when  operated  by  either  natural  or  artificial  gas. 
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GAS    ENGINES. 

265.  There  are  two  types  of  gas  engines,  the  horizontal  and 
the  upright.  The  horizontal,  as  illustrated  in  Fig.  76,  has  its 
cylinder  in  the  horizontal  position.  Thin  position  is  used  in 
all  lante  engines,  and  permits  of  perfect  lubrication  of  the 
piston,  which  is  an  important  feature.     The  cylinder  and  bed  is 

a  single  casting  in  tlie 
small  sizes,  and  the  latter 
is  provided  with  holes  for 
firmly  bolting  to  the  foun- 
dation. 

The  upright  engine,  as 
shown  in  Fig.  77,  has  its 
cylinder  in  an  upright  posi- 
tion. This  form  is  fre- 
quently used  in  engines  of 
10  horsepower,  or  lees,  and 
its  principal  advantage  is 
the  vertical  motion  of  the 
reciprocating  parts.  More- 
over, the  jar  of  the  explo- 
sion is  received  by  the  base 
'"■ "  in    a   downward    direction 

iprijiM  Oat  EnglTU.  . 

upon  the  foundation,  which 
reduces  the  motion  of  the  engine  to  a  minimum.  No  matter 
how  well  balanced  a  horizontal  engine  may  be,  there  will 
always  be  some  movement  and  jar  from  the  explosion. 

266.  Principles  of  the  Gas   Kn^Ine. — The  working 

principle  is  the  same  in  both  styles  of  engines,  the  principal 
difference  being  in  the  position  in  which  the  cylinder  is  placed. 
The  motive  power  is  given  by  the  explosion  of  a  gas,  properly 
mixed  with  air.  Every  dentist  has  observed  that  if,  in  lighting 
the  gas-burner  under  his  vulcanizer,  he  does  not  introduce  the 
flame  before  turning  on  the  gas,  a  slight  explosion  will  take 
place.  The  intensity  of  this  explosion  varies  according  to  the 
proportions  of  air  and  gas.     This  is  precisely  what  takes  place 
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in  the  gas  engine.  Gas,  or  vaporized  gasoline,  properly  mixed 
with  air,  is  introduced  into  the  cylinder,  and  this  is  ignited  at 
the  proper  oioment  by  an  electric  spark,  or  by  the  heat  of  the 
hot  tube.  'The  explosion  takes  place  when  the  piston  is  at  the 
bottom  of  the  cylinder,  and  the  force  of  tlie  explosion  drives 
the  pistOD  to  the  other  end  of  the  cylinder.  This  motion  is 
communicated  by  the  usual  means  of  a  connecting  rod  to  the 
crank-shaft  and  balance-wheel.  The  cylinder  of  the  gas  engine 
haa  only  one  head.  In  a  steam-engine  the  steam  is  introduced 
at  both  ends  of  the  cylinder,  but  in  the  gas  engine  it  enters  only 
at  the  farther  end.  This  allows  very  short  coupling,  and 
explains  the  compact  construction  of  tlie  gas  engine,  when  com- 
pared with  the  steam-engine.  The  piston  is  usually  one  and 
one-half  times  as  long  aa  its  diameter,  in  order  that  it  may  not 
cramp  in  the  cylinder,  when  the  connecting-rod  is  in  its  most 
angular  position.  In  order  that  the  cylinder  may  not  get  too 
hot,  it  is  covered  with  an  outer  jacket,  through  which  wat«r  is 
kept  in  constant  circulation.  In  very  small  engines  the  cylinder 
is  kept  BUfGciently  cool,  by  outstanding  ribs,  which  radiate  the 
beat. 

267.  Method  uf  Operation. — The  mode  of  operation  in 
most  gas  engines  is  as  follows:  Beginning  with  an  outward 
stroke,  the  proper  proportion  of  gas  and  air  is  drawn  into  the 
cylinder.  On  the  return  stroke,  the  gas  is  ignit«<l  just  as  the 
piston  almost  reaches  the  lower  end  of  the  cylinder.  This  is  the 
moment  at  which  the  impulse  is  received,  and  the  piston  is 
driven  out  by  the  force  of  the  explosion.  On  the  return  of  the 
piston  the  burned  gas  is  forced  out  through  an  exhaust  port, 
which  is  opened  by  a  cam  appliance  at  the  proper  moment. 

This  completes  the  cycle,  and  it  will  be  seen  that  the  piston 
makes  two  complete  out  and  in  movements  to  each  explosive 
impulse.  In  other  words,  the  balance-wheels  make  two  revolu- 
tions to  one  explosion  in  the  process  of  ttiking  in,  exploding, 
and  exhausting  the  gas.  There  are  some  engines,  especially  in 
the  upright  types,  in  which  an  explosion  is  i)roduced  with  each 
outward  stroke  ot  the  piston,  liut  these  are  not  the  most 
efficient.     The  proportions  of  air  and  gas  for  the  most  powerful 
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explosions  vary  with  the  kind  of  gas  used,  hut  the  average  pro- 
portions are  about  1  part  of  gaa  to  10  parts  of  air.  If  gasoline 
is  used,  a  small  jet  of  this  is  admitted  through  a  needle  valve 
into  an  air-chamber,  where  it  volatilizes  and  mixes  with  the 
proper  proportions  of  air. 

268.  Hetbods  of  Igniting;  the  Gas.— There  are  two 
methods  of  igniting  the  gas,  one  by  an  electric  spark,  and  the 
other  by  a  hot  tube.  When  the  electric  spark  is  used  it  is  pro- 
duced in  two  ways:  One,  by  the  simple  opening  of  the  circuit 
of  an  electric  current,  and  the  other  by  the  use  of  an  induction- 
coil,  which  causes  the  spark  to  jump  from  one  point  to  another 
which  is  not  quite  in  contact  with  it.  If  the  contact  method  is 
used,  two  or  three  cells  of  the  Edison- Lalaade  type  are  usually 
employed,  and  the  current  passes  through  a  "spark-coil,"  which 
is  simply  a  coil  of  rather  heavy  wire,  wound  around  a  bundle 
of  soft-iron  wires.  The  effect  of  the  spark-coil  is  to  cause  the 
current  to  exhibit  iteelf  in  a  large  spark  when  the  circuit  is 
broken.  This  is  due  to  the  induction  effect  caused  by  the  aoli- 
iron  core  of  the  coil.  The  juinj)  spark  is  produced  in  the  same 
manner  that  a  spark  is  produced  in  a  Ruhmkorff  coil.  The 
terminals  of  the  secondary  are  poised  at  a  short  distance  from 
one  another,  and  at  the  proper  moment  a  spark  is  caused  to 
pass  between  them. 

The  hot-tube  method  of  ignition  consists  of  a  small  tube, 
sealed  at  ite  outer  end,  and  which  communicates  with  the  gas 
chamber,  at  its  inner  end.  This  tube  is  heated  to  a  red  heat  at 
its  outer  end  by  means  of  a  Bunsen  burner.  In  the  operation 
of  the  hot  tube,  the  mixed  gas  is  forced  into  this  tube  by  the 
pressure  caused  by  the  jtiston  as  it  reaches  the  inner  end  of  the 
stroke.  The  length  of  the  tube  is  so  proportioned  that  the  gas, 
in  its  compression,  does  not  reach  the  igniting  heat  until  the 
piston  is  about  at  the  end  of  its  stroke.  When  the  proper 
proportions  of  gas  and  air  are  forced  into  this  tube,  they  become 
ignited  hy  its  heat  and  the  explosion  takes  place. 

The  exact  moment  of  ignition  is  an  important  matter.  In 
starting  the  engine  the  explosion  -should  not  occur  until  the 
crank  has  passed  the  dead-center,  hut  as  the  speed  increases  the 


jcbyGoogIc 


§21  ELECTRICITY  IN  DENTISTRY.  155 

ignition  should  take  place  a  little  before  the  dead-center  is 
reached.  This  is  accomplished  by  shifting  the  position  of  the 
cam  in  the  electric  sparker,  or  hy  raising  the  heat  of  the  tube 
when  the  hot  tube  is  used. 

269.  Regrnlation  of  Oas  Engine. — The  regulation  of 
gaa  engines  is  accomplished  either  by  choking  the  supply  of  gas, 
or  hy  entirely  cutting  off  an  occasional  charge.  The  former  is 
done  hy  op>erating  a  wedge-shaped  piece  of  metal  under  the  gas 
vaJve  from  the  governor  on  the  engine.  The  method  of  regu- 
lating on  the  "  hit-or-miBS  "  plan  is  accomplished  by  a  trip 
appliance  that  either  opens  the  valve  to  the  limit,  or  does  not 
open  it  at  alL  The  former  method  produces  a  more  uniform 
apeed  of  the  engine,  which  is  necessary  when  a  dynamo  is  being 
operated. 

270.  Selection  of  Bngflne. — In  selecting  a  gas  engine 
for  such  a  plant  it  should  be  a  nominal  S-horsepower,  The 
actual  amount  of  work  to  be  gotten  from  euch  a  machine  will 
seldom  exceed  S-horsepower.  There  are  but  few  gas  engines 
that  give  the  rated  horsepower  even  under  the  most  favorable 
conditions.  Moreover,  there  are  several  reasons  for  having  one 
as  large  as  this.  The  actual  electrical  horsepower  necessary 
for  the  heaviest  requirementa  in  dental  practice  is  about  two. 
By  the  time  the  mechanical  enei^y  of  the  gas  engine  has  been 
converted  into  electrical  energy  through  the  dynamo,  there  will 
be  but  a  small  margin  left.  Moreover,  a  small  gas  engine  is 
difficult  to  regulate,  and  when  loaded  to  the  limit  it  becomes 
very  unsteady.  This  is  especially  noticeable  if  electric  lamps 
are  operated  from  the  dynamo  direct.  The  jar  of  the  engine  is 
very  slight  when  it  is  not  overloaded,  thus  tending  to  preserve 
its  life  and  to  make  it  a  comparatively  quiet  piece  of  machinery. 

371.  Expense  of  Operation. — One  might  suppose  that 
a  large  engine  would  be  mort'  expensive  to  operate  than  a 
smaller  one,  but  it  is  a  well-known  fact  that  a  small  engine, 
which  is  overloaded,  consumes  more  gas  than  a  lai^e  one  with 
the  same  load.  For  this  reason  there  is  no  economy  in  using  a 
small  engine  that  is  constantly  working  at  its  limit. 
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The  coat  of  a  S-horeepower  engine  is  but  little  more  than 
that  of  a  2-horBepower  engine.  The  usual  prices  are  as  follows: 
1-horeepower,  100  dollars;  2-horBepower,  150  dollars;  S-horee- 
power,  175  dollars.  There  are  some  upright  S-horeepower 
engines,  which  are  listed  at  125  dollars,  that  give  excellent 
results. 

DYNAMO    USED    BY    THB    PI^ANT. 

272.  The  dynamo  of  the  plant  should  be  a  15-  or  20-light 
machine.      This,    if    rated   in    "kilowatts,"  will  he   about  a 


Ormpoimtf- Wound  lyjfnamo. 

1-kilowatt  dynamo.  It  whould  l>f  com |>ound- wound  for  the 
purpose  of  comi>eiisating,  to  a  small  extent,  for  any  unsteadi- 
ness in  the  giis  engine,  and  also  for  the  varying  load  that  will 
he  put  upon  it.  The  one  illustrated  in  Fig.  78,  made  by  Roth 
Brothers,  of  Chicago,  is  a  compound-wound  of  1  kilowatt 
capacity  and  costs  8.>  dollars.  It  is  wound  for  110  volts,  which 
would  be  recommended  fur  the  following  reasons:    This  voltage 
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JB  Btandard;  it  is  the  ideal  dental  current;  the  majority  of  dental 
inatnitnenla  are  designed  for  this  voltage;  and  electrical  fittings 
for  it  can  always  be  had.  This  dynamo  ha^  given  the  best  of 
satisfaction.  Even  when  carrying  20  lights  it  does  not>heat  to 
any  appreciable  extent.  It  can  be  made  dust-proof  by  enclo- 
sing the  ends  with  plates,  which  are  made  to  fit  the  openings. 
The  bearings  are  continually  oiled  by  the  ring  device,  so  satis- 
factory in  all  large  machines.  The  base  is  provided  with  a 
sliding  device,  whereby  the  dynamo  can  be  easily  moved  for 
the  purpose  of  tightening  the  belt. 

273.  Arrangement  of  Svritchboard. — The  switch- 
board of  the  plant  should  be  arranged  as  shown  in  Fig.  79. 
Four  wires  will  run  from 
the  dynamo  to  the  board. 
Two  of  them  will  con- 
nect to  the  rheostat  for 
regulating  the  voltage, 
while  the  other  two  will 
be  the  mains  that  first 
run  through  the  fuse 
block,  and  then  to  the 
knife  switch.  The  volt- 
meter, which  is  con- 
nected across  the  mains, 
as     shown,     is     always  fio.ts. 

necessary.  The  ammeter,  s««d*«mi. 

while  not  &  necessity,  is  a  satisfactory  instrument  to  have. 
This  is  placed  in  the  series  on  one  side  of  the  main  wires. 
It  tells  the  exact  amount  of  current  that  is  being  used,  so  that, 
in  conjunction  with  the  voltmeter,  one  can,  at  a  glance,  tell 
just  what  is  the  output  of  the  plant. 

274.  Installing  Generating  Apparatus.  —  The  gas 
engine  and  dynamo  should  be  placed  on  tlie  ground  floor  of  the 
house  or  cellar,  provided  the  latter  is  dry,  or  it  may  be  placed 
in  an  outbuilding.  If  it  should  l>e  in  an  inconvenient  place 
the  switchboard  may  be  placed  at  any  point  in  the  house  that 
will  be  convenient,  for  the  dynamo  can  be  regulated  just  as 
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well  at  snme  diBtance  from  it,  as  near  by,  it  being  only  neces- 
sary to  mn  four  wires  from  the  dynamo  to  the  snitchboard. 
The  engine  and  dynamo  may  be  in  the  cellar  and  the  switch-* 
board  in  the  library.  The  starting  of  the  engine  can  be  done 
in  a  moment's  time,  and  it  requires  no  attention  until  it  is  to 
be  shut  off.  This,  also,  can  be  done  from  the  switchboard,  if  it 
should  be  necessary. 

275.  Adaptablltty  of  Storage-Batteries.— While  the 

gas  engine  and  dynamo  are  the  necessary  parts  of  an  inde- 
pendent plant,  such  an  arrangement  will  not  be  practical  unless 
there  is  a  constant  use  for  current  during  its  operation.  In  the 
practice  of  dentistry,  hours  sometimes  elapsewhen  no  current  is 
required,  daring  which  time  there  will  be  an  unnecessary  waste 
of  energy.  Frequently,  also,  there  is  a  little  use  for  the  current 
for  which  it  is  impracticable  to  start  the  engine  each  time. 

To  meet  this  intermittent  use  of  current,  a  supply  should 
always  be  "on  tap,"  as  it  were.  To  this  end  a  storage-battery 
is  necessary,  and  when  once  installed  places  the  dentist  in  an 
independent  position,  and  at  the  same  time  makes  bis  plant  a 
most  practical  venture. 

The  storage- battery  should  be  one  of  55  cells.  These  need  be 
of  only  30- ampere-hours'  capacity.  Such  a  battery  will  operate 
a  l&-cand1epower  lamp  for  60  hours,  or  ten  such  lamps  for 
6  hours,  which  will  be  sufficient  to  hght  a  medium-sized 
house  in  the  evenings  for  a  week  during  summer  months. 

In  the  winter,  however,  about  twice  this  amount  will  b* 
consumed,  and  it  will  be  necessary  to  operate  the  plant  twice 
during  the  week.  If  the  plant  is  to  be  operated  at  55-volts 
pressure,  then  half  the  number  of  cells  will  be  necessary,  bat 
they  should  be  of  twice  the  ampere  capacity  to  give  the  same 
output.  Thus,  while  there  is  little  economy  in  the  operation  of 
a  plant  at  this  pressure,  it  is  sometimes  done  in  isolated  plants 
intended  for  lighting  purposes  only,  but  where  dental  instru- 
ments are  to  be  operated  by  it,  the  higher  voltage  is  preferable. 

276.  Hlgh-Tension  Cell  for  Operatiogr  Plant.— The 

type  of  storage-cell  used  for  this  puri>OBe  is  not  material,  but  in 
{>oint  of  clieaimcss,  the  high-tension  cell,  can  be  recommmded. 
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Four  boxes  of  these  trays  will  give  112  volt£.  Their  aimplicity 
of  conBtruction  and  compact  bulk  are  desirable  features.  More- 
over, when  these  cells  are  used  it  is  just  as  economical  to 
'operate  at  112  volts  as  at  55  volts.  It  is  recommended,  how- 
ever, if  the  above  type  of  cell  is  adopted,  that  the  40-anipere- 
hour  cell  be  used  rather  than  the  SO-ampere-hour  cell,  for  the 
reason  that  the  first  cost  is  but  little  more  comparatively,  the 
care  is  the  same,  the  capacity  is  greater,  and  the  life  will  be 
much  prolonged. 

277.  Arranarement  of  Cells. — When  these  cells  are  set 
up,  after  the  outside  boxing  is  removed,  they  should  be  placed 
OQ  a  table  or  rack  in  such  a  manner  that  all  the  edges  can  be 
easily  seen.  The  edges  of  the  trays  should  be  carefully  sep- 
arated, so  that  each  will  be  equally  distant  from  ita  neighbors. 
The  electrolyte,  consisting  of  4  parte  of  rain-water  to  1  part  of 
commercial  sulfuric  add,  should  be  mixed  in  earthenware  jars 
by  adding  the  acid  to  the  water.  When  this  is  cold,  the  absorb- 
ent material  between  each  tray  is  to  be  filled  until  it  vriil  take 
up  no.  more.  The  best  method  of  doing  this  is  to  use  a  rubber 
syringe  bulb  with  a  hard-rubber  point,  such  as  can  be  found  at 
the  drug-stores.  Acid  should  be  added  from  time  to  time  and 
in  sufficient  quantity  to  show  around  the  edges.  The  trays 
must  also  be  kept  level,  so  as  to  insure  complete  covering  of  both 
sides  of  each  plate,  with  the  electrolyte. 

278.  Frequency  of  Ctaar^inff  Battery. — In  the  prac- 
tical operation  of  the  plant  with  the  storage-battery,  the  dynamo 
stiould  be  operated  at  about  125  volts  when  charging  the  bat- 
tery, and  a  current  of  about  10  amperes  for  the  40-ampere-hour 
cell  will  be  sufficient.  A  battery  of  this  size  can  be  charged  in 
half  a  day,  and  such  a  chaise  will  last  from  3  days  to  a  week, 
according  to  the  use  put  upon  it. 

If  the  dentist  uses  a  laboratory,  and  an  engine  motor,  a  gold 
annealer,  and  the  usual  amount  of  light  for  his  office,  such  a 
charge  should  last  a  week.  If  in  addition  he  uses  an  electric 
oven,  an  air-compressor,  and  cautery,  bis  battery  will  require 
charging  twice  a  week. 
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A  SERIES  OF  QUESTIONS 

ReIATINC    to   the  SllBJEOTS 

Treated  of  in  This  Volume. 


It  will  be  noticed  that  the  questionB  contnined  in  the  follow- 
ing pagea  are  divided  into  sections  corresponding  to  the  sections 
of  the  text  of  the  preceding  pages,  so  that  each  section  has  a 
headline  that  is  the  same  as  the  headline  of  the  section  to 
which  the  questions  refer.  No  attempt  should  l>e  made  to 
answer  any  of  the  questions  until  the  corresponding  part  of  the 
text  has  been  carefully  studied. 
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Electricity  in  Diseases  of  the  Eye, 
Ear,  Nose,  and  Throat. 


EXAMrNATION  QtlESTIONS. 

(1)  In  what  portions  of  the  auditory  apparatus  does  elec-' 
troth erapeuticB  find  its  chief  utility? 

(2)  Why  is  the  cathode  of  the  direct  current  made  the 
active  electrode  in  the  treatment  of  abnormal  drynera  of  the 
external  auditory  canal? 

(3)  In  etenoeie  of  the  external  auditory  canal,  what  is 
the  indication  for  (a)  cathodal  electrolysis?  (6)  anodal 
electrolysis  ? 

(4)  State  the  indications  for  static  sparks  in  diseases  of  the 
middle  ear. 

(5)  Describe  the  electrotherapeutic  treatment  of  tinnitus 
aurium  when  due  to  an  abnormally  dry  condition  of  the 
nasopharynx. 

(6)  Describe  the  electrotherapeutic  treatment  of  chronic 
rhinitis. 

(7)  What  are  the  complications  that  occasionally  follow 
this  treatment,  and  what  should  be  done  to  prevent  them  ? 

(8)  What  is  the  pbject  aimed  at  in  the  treatment  of  hyper- 
trophic catarrh,  and  how  is  this  object  best  accomplished? 

(9)  Describe  the  electrotherapeutic  treatment  of  hyper- 
trophies located  (o)  anteriorly;   (d)  posteriorly. 
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(10)  Describe  the  electrolytic  treatmeot  of  hypertrophied 
maaaee. 

(11)  How  would  you  treat  ulcers  found  beneath  cnute  in 
simple  atrophic  catarrh  7 

(12)  Describe  the  technique  of  cupric  electrolysis  in  the 
treatment  of  ozena. 

(13)  Of  what  service  is  the  electrocautery  in  the  treatment 
of  hay-fever? 

(14)  When  malignant  disease  of  the  nasal  cavities  has 
reached  a  stage  where  radical  measures  are  impracticabie  or  are 

-declined  by  the  patient,  what  two  resources  has  the  operator 
still  at  his  command? 

(15)  What  two  methods  are  recommended  for  the  removal 
of  nasal  polypi? 

(16)  How  is  the  cautery-snare  adapted  to  a  sessile  growth  7 

(17)  How  is  the  danger  of  hemorrhage  obviated  in  remov- 
ing sessile  growths  by  the  electrocautery-snare  ? 

(18)  (a)  What  agent  affords  the  most  favorable  results  in 
the  treatment  of  septal  spurs?  (6)  Describe  the  technique  of 
its  application.     - 

( 19)  Describe  the  electrotherapeutic  treatment  of  epislaxiB 
when  due  to  ulceration? 

(20)  What  are  the  essentials  of  treatment  in  clergyman's 
sore  throat,  and  how  are  these  best  brought  about  ? 

(21)  WTiat  effect  has  the  age  of  a  patient  on  the  details  of 
the  operation  for  removing  hypertrophied  tonsils,  and  what 
method  of  operating  is  recommended  (a)  in  young  children? 
(6)  in  adults? 

(22)  Describe  the  electrotherapeutic  treatment  of  chronic 
follicular  tonsilUtis. 
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(23)  Deacribe  the  method  ot  Bordier  for  treating  stricture 
of  the  Eostachiaa  tube. 

(24)  What  are  the  objections  to  the  use  ot  the  cautery  in 
diseases  oE  the  larynx  7 

(25)  (a)  Describe  the  technique  of  cupric  cataphoresis  in 
tuberculosis  of  the  larynx.  (6)  State  its  advantages  over  the 
cautery,  curette,  and  electrolysis. 

(26)  (a)  State  the  uses  of  the  electrocautery  in  diseases  of 
the  larynx,  {b)  Give  the  technique  of  its  application  in  these 
conditions. 

(27)  What  constitutes  the  best  treatment  of  stenosis  of 
the  larynx?' 

(28)  What  should  be  the  composition  ot  electrolytic 
needlee? 

(29)  Describe  the  method  of  removing  offending  hairs  in 
trichiasis. 

(30)  In  electrolyzing  a  rodent  ulcer,  stat«  (a)  the  pole 
used;  (6)  current- in  tensity;  (c)  duration  of  current-fiow; 
(d)  place  of  iiisertion  of  electrolytic  needle. 

(81)  In  treating  chalazion,  (a)  which  pole  is  made  acUve? 
(6)  what  current- strength  is  employed?  (c)  what  is  the  dura- 
tion of  current-fiow?  and  (d)  how  often  is  the  treatment 
repeated? 

(32)  Describe  the  process  ot  electrolysing  vascular  niBvi 
ot  the  lids. 

(33)  Describe  the  use  of  the  electrocautery  ui  entropion 
and  ectropion. 

(34)  Which  do  you  consider  the  most  valuable  of  all 
therapeutic  agents  in  the  treatment  of  lacrimal  stenosis? 

(36)  Describe  the  technique  of  the  operation  for  lacrimal 
stenosis. 
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(36)  (a)  What  ehould  be  the  aim  of  treatment  in  chronic 
trachtfma?  (/»)  How  is  this  best  accomplished?  (c)  Which 
polarity  Ib  employed? 

(37)  Describe  the  method  of  electrolyziiig  pterygium. 

(38)  What  may  be  said  of  the  use  of  the  electrocautery  in 
phlyctenular  keratitis? 

(39)  State  the  advantages  of  galvanism  in  the  treatment  of 
opacities  of  the  cornea, 

(40)  Of  what  service  is  the  electrocautery  in  the  treatment 
of  keratoconus  ? 

(41)  Describe  the  process  of  removing  powder  grains 
from  the  conjunctiva,  cornea,  or  eyelids  by  means  of  the 
electrocautery, 

(42)  What  is  the  chief  use  of  electric  currents  in  the  treat- 
ment of  inflammatory  affections  of  the  ciliary  body  and  iris? 

(43)  (a)  Of  what  service  is  galvanism  in  glaucoma? 
State  (6)  the  current-strength  used  and  (c)  the  duration  of 
current-flow, 

(44)  Is  electrodiagaosis  employed  in  ocular  paralyaie? 

(45)  Describe  the  electrotherapeutic  treatment  of  ocular 
paralysis. 
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Electricity  in  Genito-Urinary 
Diseases 

EXAMINATION  QUESTIONS 

(1)  With  what  two  currents  ia  the  major  part  of  genito- 
urinary work  accomplished? 

(2)  State  the  uee  o(  Newman's  hydrogalvanic  electrode, 
and  the  currentrBtrength  generally  used. 

"    (3)     In  what  manner  should  a  phyBician  purchase  electro- 
therapeutic  apparatuB? 

(4)  What  two  factors  should  be  carefully  studied  in  the 
composition  of  dispersing  electrodes? 

(5)  What  is  recommended  as  a  protective  for  the  dispersing 
or  the  indifferent  electrode? 

(6)  State  the  nature  of  the  metallic  bases  used  in  indifferent 
electrodes  in  the  order  of  their  serviceability. 

(7)  Describe  the  sinusoidal  apparatus  of  Gautierand  Larat. 

(8)  Define  (n)  strictures;  (A)  electrolysis. 

(9)  What  is  the  electric  charge  of  (n)  anion?  (6)  cation? 

(10)  What  is  the  nature  of  the  cicatrix  produced  by  (a)  the 
anode?  (6)  the  cathode? 

(11)  Describe   the  6ve  principal  tests  for  the  identity  of 
each  pole. 
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(12)  How  may  electpolyeia  be  made  caustic  in  its  action? 

(13)  What  is  the  best  apparatus  for  the  preliminary 
exploration  of  an  urethra  supp(«ed  to  be  strictured? 

(14)  Describe  the  armameDtarium  necessary  in  the  treat- 
ment of  urethral  stricture. 

(15)  Describe  Newman's  urethral  electrodes. 

(16)  In  what  does  the  art  of  successfully  applying  eleo- 
trolyeis  consist? 

(17)  Is  it  advisable  to  apply  electrolysis  on  the  same  day 
that  the  first  examination  is  made? 

(IS)  What  size  electrode  is  usually  selected  in  banning 
the  electrolytic  treatment  of  stricture  of  the  urethra? 

(19)  What  current-strength  snffices  in  the  majority  of  cases 
of  stricture? 

(20)  If  there  is  more  than  one  stricture,  what  is  the  method 
of  procedure? 

(21)  Should  force  ever  be  used  in  the  electrolytic  treatment 
of  stricture  of  the  urethra? 

(22)  What  is  the  usual  length  of  each  glance? 

(23)  If  pain  occursduringelectrolytictreatmait  of  strictures 
of  the  urethra,  what  does  it  indicate? 

(24)  How  many  instruments  are  passed  during  each  stance? 

(25)  How  often  is  the  operation  of  electrolysis  repeated? 

(26)  Is  the  result  produced  by  electrolysis  in  the  treatment 
of  stricture  due  to  absorption  or  to  dilatation? 

(27)  What  is  the  effect  of  negative  galvanism  on  spasmodic 
action,  and  what  current  should  be  employed  to  overcome  this 
condition  7 
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(28)  State  the  advaotages  of  electrolyBis  in  the  tieatmait  of 
urethral  etrictare. 

(29)  To  what  ie  failure  in  the  electrolTtic  treatment  of 
Btricture  of  the  nrethra  to  be  attributed? 

(30)  What  qualifications  Bhoiild  the  operator  have  in  order 
to  successfully  treat  stricture  of  the  urethra  by  electrolyeis? 

(31)  What  is  the  objection  to  aneethesia  in  electrolyzing  a 
stricture? 

(32)  Describe  Doctor  Fort's  operation. 

(33)  State  the  objections  to  internal  urethrotomy. 

(34)  Describe  the  electrolytic  treatment  of  urethritis 
chronica  glandularis. 

(35)  Describe  the  technique  of  electrolytic  treatment  of 
stricture  of  the  esophagus. 

(36)  State  (a)  the  current- strength  used,  (6)  the  duration 
of  each  stance,  and  (c)  when  stances  may  be  repeated,  in  cases 
of  esophageal  stricture 

(37)  What  may  be  said  of  the  success  of  electrolysis  in 
treating  stricture  of  the  rectum? 

(3S)  Describe  (u)  the  armamentarium  necessary  in  the 
electrolytic  treatment  of  stricture  of  the  rectum,  and  (6)  the 
technique  of  the  operation. 

(39)  Of  what  service  is  electrolysis  la  malignant  stricture 
of  the  rectum? 

(40)  Describe  the  electric  treatment  of  prolapsus  ani. 

(41)  Describe  Newman's  method  of  treating  hypertrophy  of 
the  prostate  with  the  electrocautery  sound. 

(42)  State  the  important  factors  in  Bottini's  operation. 

(43)  How  many  incisions  are  usually  made  in  Bottini's 
operation,  and  which  incision  is  the  most  important? 
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(44)  Under  what  condition   is  the  anterior  inciBion  em- 
ployed, and  what  is  ite  danger? 

(45)  On  what  does  the  length  of  the  incieion  depend? 

(46)  When  the  prostate  is  soft  and  compressihle,  what  id 
the  iiBual  length  of  incision? 

(47)  Under  what    conditions    are    long    incisions  recom- 
mended? 

(48)  On   what  do  the  results  of  Bottini's  operation  for 
prostatic  hypertrophy  depend? 

(49)  When  is  it  recommended  that  the  Bottini  operation 
be  done? 

(50)  State  the  complications  that  may  occur  daring  Bot- 
tini's operation,  and  how  they  are  best  prevented. 

(51)  State  the  post-operative  complications. 

(52)  Describe  the  technique  of  iodin  cataphoreeis  in  the 
treatment  of  hypertrophy  of  the  prostate. 
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Therapeutics  of  Static  Electricity. 


EXAMINATION    QUESTIONS. 

(1)  (a)  What  may  be  said  of  the  uae  of  static  electricity  in 
the  treatment  of  diabetes  mellituE?  (6)  How  does  static  elec- 
tricity influence  the  prognosis  and  the  comfort  of  the  patient? 

(2)  In  the  treatment  of  diabetes  InBipidus,  hoir  may  bliBters 
be  Bubetituted  to  advantage? 

(3)  (o)  How  may  an  acute  attack  of  gout  be  aborted? 
Describe  the  treatment  tuHy.  (b)  How  often  should  these 
electrical  treatments  be  repeated  ? 

(4)  Of  what  use  is  static  electricity  for  treating  the  chronic 
state  when  the  acute  attack  has  been  aborted? 

(5)  Where  does  muscular  rheumatism  chiefly  localize  itself? 

(6)  What  forms  of  treatment  are  especially  recommended 
by  therapeutic  textbooks  tor  muscular  rheumatism? 

(7)  Describe  the  static  methods  used  in  the  treatment  of 
muscular  rheumatism. 

(8)  What  is  the  prognosis  of  muscular  rheumatism  when 
static  methods  are  employed? 

(9)  What  should  be  the  posture  of  the  patient  during  a 
static  application  for  muscular  rheumatism? 

(10)  What  measures  constitute  the  therapeutics  of  chronic 
articular  rheumatism? 

Fbr  notta  of  coppriffJU,  Kt  pogf  Imifudiatety  fiUowing  the  titU  fiafft 
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(11)  State  the  static  methods  employed  m  the  treatmeat  of 
chronic  articular  rheumatism. 

(12)  State  the  first  indication  in  the  treatment  of  gonorrheal 
arthritis. 

(13)  The  source  of  infection  being  removed,  what  are  the 
indications  for  static  electricity  in  the  treatment  of  gonorrheal 
arthritis? 

(14)  State  the  chief  symptoms  of  arthritis  deformans. 

(15)  Has  static  electricity  any  place  in  the  treatment  of 
arthritis  deformans? 

(16)  State  the  chief  indications  for  the  treatment  of  obesity. 

(17)  How  is  static  electricity  utilized  in  the  treatment  of 
obesity,  and  what  special  benefit  is  derived  from  \tg  use? 

(18)  How  may  deposits  of  fat  be  locally  treated  by  static 
currents  ? 

(19)  (a)  At  what  period  in  the  course  of  infectious  diseases 
does  static  electricity  prove  a  beneficial  agent?  {b)  What  forms 
of  static  electricity  are  used,  and  what  is  the  action  desired? 

(20)  What  may  be  said  of  the  importance  of  the  use  ot  static 
electricity  in  influenza? 

(21)  (a)  In  the  treatment  of  chronic  dysentery,  what  static 
metliods  are  especially  indicated?  (6)  Where  is  the  counter- 
irritant  spray  applied? 

(22)  What  are  the  chief  indications  in  the  treatment  of  hay- 
fever? 

(23)  Describe  the  static  application  for  the  dyspnoea  of  hay- 
fever  patients. 

(24)  (n)  Describe  the  method  ot  treatment  of  chronic  laryn- 
gitis and  pharyngitis  by  Leyden  jar  currents.  (6)  How  often 
should  the  application  be  repeated? 

(25)  Describe  the  static  application  for  the  relief  of  pleuritis. 
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(26)  What  are  the  two  chief  indications  in  the  treatment  of 
asthma? 

(27)  What  static  methods  are  employed  in  the  treatment  of 
asthma  7 

(28)  Are  organic  diseases  of  the  heart  directly  treated  by 
static  electricity? 

(29)  (a)  What  relation  does  static  electricity  hear  to  the 
pathology  of  organic  diseases  of  the  heart?  (b)  State  the  indi- 
cations for  BtaUc  treatment  in  theee  conditions. 

(30)  State  the  two  chief  considerations  in  the  treatment  of 
diseases  of  the  blood-vesaele  by  static  currents. 

(31)  Describe  the  treatment  of  exophthalmic  goiter  by 
static  methods. 

(32)  In  the  treatment  of  diseases  of  the  eye  and  ear,  what 
are  the  indications  for  static  methods? 

(33)  For  the  relief  and  cure  of  constipation,  what  static 
methods  are  employed? 

(34)  How  does  the  physiologial  action  of  static  electricity  on 
nerve-  and  muscle-tissue  diSer  from  that  of  galvanic  currents? 

(36)  (a)  Into  how  many  classes  may  nervous  diseases  he 
divided  with  reference  to  treatment  by  static  electricity? 
(b)  What  other  classification  may  be  made? 

(36)  State  the  use  of  static  currents  in  the  treatment  of 
epilepsy. 

(37)  What  benefit  is  derived  from  static  applications  in  the 
treatment  of  chronic  myelitis? 

(38)  (a)  What  static  methods  are  employed  to  relieve  the 
numbness,  impaired  sensation,  and  sense  of  weight  in  the  tower 
extremities  in  locomotor  ataxia?  (i)  Is  the  relief  afforded  by 
this  method  of  treatment  permanent? 

(39)  Which  is  the  chief  remedial  agent  in  the  treatment  of 
prc^ressive  muscular  atrophy? 
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(40)  (a)  What  is  the  most  important  therapeutic  agent  in 
the  treatment  of  anterior  poliomyelitie?  (6)  At  what  period- 
of  life  does  this  disease  generally  occur?  (c)  State  briefly  the 
action  of  static  sparks  in  this  condition. 

(41)  What  are  the  two  chief  requiremente  in  the  treatment 
of  hysteria  minor? 

(42)  What  are  the  two  indications  in  the  treatment  of 
hysteria  major? 

(43)  In  what  conditions  is  the  prognosis  of  hysteria  major 
unfavorable? 

(44)  State  the  three  types  of  neurasthenia,  and  the  age  at 
which  they  are  most  likely  to  occur. 

(45)  What  are  the  four  different  pathological  conditions  in 
which  neurasthenia  may  arise? 

(46)  What  is  the  most  important  feature  in  the  treatment  of 
neurasthenia? 

(47)  What  headaches  are  not  amenable  to  static  methods? 

(48)  In  the  treatment  of  m^rim,  (a)  what  may  he  said  of 
static  methods?     (6)  what  are  the  indications  for  static  sparks? 

(49)  What  may  be  said  of  the  indications  (or  the  use  of  static 
electricity  in  sciatica? 

(50)  When  static  treatment  fails  to  give  relief  in  case  of 
neuralgia,  what  doee  it  indicate? 

(51)  What  static  methods  are  employed  in  the  treatment  of 
neuralgia? 

(52)  Define  writers'  cramp. 

(53)  How  do  rest  and  drug  therapeutics  rank  in  the  treat- 
ment of  this  condition? 

(54)  Describe,  briefly,  static  applications  employed  in  the 
treatment  of  writers'  cramp. 
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(56)  Considering  the  relation  o(  Btatic  electricity  to  paraly- 
sis of  all  kinds,  what  tvro  pathological  facts  should  the  physiciuu 
bear  in  mind? 

(56)  What  five  questions  are  necessary  to  remember  in  the 
therapeutic  consideration  of  any  case  of  paralysis,  with  reference 
to  static  electricity,  r^;ardless  of  the  cause? 

(57)  When  is  the  galvanic  current  to  he  preferred  to  the 
static  current  in  the  treatment  of  neuritis? 

(58)  What  governs  the  prognosis  of  these  cases? 

(69)  What  part  has  static  electricity  in  meeting  the  require- 
ments of  improving  nutrition,  and  giving  symptomatic  and 
.palliative  relief  in  Bright's  disease? 

(60)  What  may  be  said  of  the  uses  of  static  electridty  in 
gynecology  ? 

(61)  Can  the  functions  of  the  skin  be  modified  by  static 
methods? 

(62)  Explain  how  static  electricity  produces  nutritional  and 
functional  modifications  in  diseases  of  the  skin. 


DigitizecbyGoOgie 


,cb,GoogIc 


ELECTRICITY  IN  DENTISTRY. 


EXAMINATION  QUESTIONS. 

(1)  What  are  the  essential  conditions  permitting  electro- 
lytic action? 

(2)  How  (lid  Arrhenius  explain  the  process  ol  electrolysis 
and  in  what  does  his  theory  differ  from  that  of  Grotthuss? 

(3)  In  what  two  ways  is  electrolysis  put  to  practical  use  by 
the  electrotherapeutist  ? 

(4)  What  apparatus  is  necessary  for  electrolytic  medication 
in  dentistry? 

(5)  Stat«  the  uses  of  an  electroplating  outfit  in  dental  work. 

(6)  What  will  take  place  it  a  piece  of  clean  iron  is  dipped 
in  a  solution  of  copper  sulfate? 

(7)  What  are  the  objections  to  this  method  of  electroplating? 

(8)  What  current  is  used  for  electroplating  and  bow  may  it 
be  obtained? 

(9)  State  the  maximum  voltage  used  in  electroplating  in 
dental  work. 

(10)  How  many  volta  are  required  fo  deposit  (a)  copper 
from  its  solution?  (6)  nickel  from  its  solution? 

(11)  Describe  and  illustrate  the  electrical  arrangement  for 
adapting  the  1 10- volt  current  to  electroplating  work. 

(12)  How  is  a  dynamo  used  in  electroplating  wound,  and 
why  is  it  wound  in  that  way  ? 
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(13)  What  maybe  said  of  the  necessity  for  cleanlioees  in 
electroplating  ? 

(14)  What  care  is  necessary  in  preparing  the  surfaces  of 
articlee  for  plating? 

(16)  Describe  the  chemical  preparation  of  copper,  brass, 
and  German  silver  before  plating. 

(16)  Describe  the  process  of  plating  a  non-metallic  object. 

(17)  In  the  process  of  gold-plating,  state  (a)  voltage  ased; 
(b)  composition  and  size  of  anode. 

(18)  What  difficulties  are  encountered  in  plating  with  platr 
inum  and  how  are  they  overcome? 

(19)  Describe  the  preparation  of  a  surface  for  silver- plating. 

(20)  What  may  be  said  of  the  uses  of  copper  in  elec- 
troplating? 

(21)  Describe  the  method  of  copper-platingf  small  articles. 

(22)  How  is  copper  amalgam  produced  ? 

(23)  In  the  process  of  nickel-plating,  state  (a)  voltage  used; 
(6)  composition  and  size  of  anode;  (c)  precautions  to  be 
observed. 

(24)  On  what  does  the  finishing  of  all  plated  objects  depend  ? 

(25)  Should  the  object  to  be  plated  be  placed  in  the  bath 
before  or  after  the  current  is  turned  on,  and  why  ? 

(26)  Should  the  voltage  be  high  or  low  at  first? 

(27)  Define  cataphoresis. 

(28)  On  what  does  the  success  of  cataphoresis  in  dentistry 
depend  ? 

(29)  State  the  objections  to  the  Edison  current  in  denUl 
work  and  how  they  may  be  overcome. 

(30)  What  battery  is  used  for  cataphoric  Work? 
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(31)  What  constitute  the  foundation  for  a  succesHful  cutn- 
phoric  operation? 

(32)  On  what  doee  the  current-strength  of  a  cataphoric 
operation  depend? 

(33)  Describe  the  outfit  used  for  cataphoric  applications. 

(84)  What  determines  the  depth  and  quantity  of  cataphoric 
action? 

(35)  What  is  the  effect  of  the  size  of  the  cavity  on  the 
milliampere  strength  of  current  used? 

(36)  What  cauxed  the  loss  of  gum-tissue  in  the  early 
operations  of  cataphoresis,  and  how  is  this  accident  prevented? 

(37)  What  is  the  average  milliampere  strength  in  cat- 
aphoresis  ? 

(38)  When  the  milliammeter  rasters  more  than  this  what 
does  it  indicate? 

(39)  What  determines  the  amperage  that  one  should  expect 
in  each  case  ? 

(40)  Of  what  service  is  the  voltmeter  in  cataphoric  appli- 
cations ? 

(41)  What  influence  has  the  position  of  the  negative  elec- 
trode on  the  meter  reading,  and  where  should  the  negative 
electrode  be  placed  in  cataphoric  operations? 

(42)  What  metal  is  used  as  the  anode  in  dentin  cat- 
aplioresis  ? 

(43)  Describe  the  method  of  Doctor  Price  for  dentin 
cataphoresis. 

(44)  What  is  the  first  and  most  necessary  step  in  cat- 
aphoiesis  for  sensitive  dentin  ? 

(45)  How  should  metal  fillings  that  are  likely  to  be  reached 
by  the  cocain  solution  be  treated  ? 

(46)  What  is  Ihe  second  step  in  dentin  cataphoresis ? 
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(47)  Why  should  the  cotton  be  kept  fully  saturated  with 
the  cocain  solution,  and  hon  is  this  accompliBhed  7 

(48)  How  cao  the  operator  tell  when  the  cavity  ie  becom- 
ing dry? 

(49)  What   ie    the   guide   to    the    voltage    that  will    be 
allowable  ? 

(60)     On  what  does  the  duration  of  cataphoresis. f or  sensi- 
tive dentin  depend  ? 

(51)  What  controls  the  voltage  in  a  cataphoric  application  7 

(52)  What  is  the  average  length  of  time  required  in  denlin 
cataphoresis  ? 

(53)  State  the  uses  of  cataphoresis  in  deatistry  other  than 
fur  the  treatment  ot  sensitive  dentin. 

(54)  Describe  cataphoresis  when  used  in  the  extraction 
of  teeth. 

(55)  Describe  a  cataphoric  application  of  cocain  prior  tn 
opening  the  antrum  or  to  the  excision  of  the  apex  ot  a  tooth. 

(56)  Describe  the  technique  for  the  bleaching  of  discolored 
teeth  by  cataphoresis. 

(57)  On  what  does  the  length  of  time  consumed  in  bleach- 
ing depend  ? 

(58)  In  a  favorable  case,  what  ia  the  duration  ot  treatment? 

(59)  To  meet  all  dental  requirements,  when  the  Edison 
current  is  not  accessible,  what  resource  is  left  to  the  dentist? 

(60)  What  apparatus  are   comprised   in  an  independent 
plant? 

(61)  How  many  types  of  gas  engines  are  there  and  on  what, 
does  the  operation  of  a  gas  engine  depend  7 

(62)  What  is  the  horsepower  of  a  gas  engine  necessary  to 
run  an  independent  plant  ? 

(63)  Describe  the  dynamo  of  this  planL 
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(64)  Ulustratfl  and  describe  the  arrangement  of  the  switch- 
board. 

(65)  Of  what  Bervice  is  the  storage-battery? 

(66)  Stflte  (a)  the  number  of  cells  in  a  storage- battery; 
(6)  the  tension  of  the  cells;  (c)  the  ampere-hour  capacity  of 
the  battery;  (rf)  the  electrolyte  of  the  cells;  (e)  the  frequency 
of  charging  the  battery;   (/)  the  care  of  the  battery. 

(67)  What  is  the  principle  of  the  characteristics  of  electricity? 

(68)  Mention  some  other  characteristics  of  electricity  that 
adapt  it  so  well  to  dental  work. 

(69)  What  advantages  has  the  electric  light  over  other 
forms  of  light? 

(70)  State  the  advanb^es  of  electric  heat  over  other  forms 
of  heat  in  its  use  in  the  dental  office. 

(71)  State  the  advantages  of  electric  power  over  other 
forms  of  power  utilized  in  dental  practice. 

(72)  What  may  be  said  of  the  care  necessary  for  electrical 
appliances  in  a  dentist's  office? 

(73)  Are  the  dentist  and  his  patient  perfectly  safe  when 
usii^  commercial  currents  when  proper  precautions  have 
been  taken? 

(74)  Describe  the  construction  of  a  mouth-lamp. 

(75)  When  a  mouth-lamp  is  used  on  a  commercial  circuit, 
what  precaution  should  be  taken? 

(76)  State  the  two  most  important  applications  of  electric 
beat  in  dentistry. 

(77)  On  what  two  factors  does  the  production  of  heat  by 
electricity  depend? 

(78)  What  are  the  objections  to  the  flame  for  annealing 
gold? 

(79)  Describe  the  electric  annealer. 
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(80)  State  the  advantages  of  the  electric  annealer. 

(81)  Describe  the  construction  of  the  electric  oven. 

(82)  State  the  objections  to  the  old-style  oven. 

(83)  State  the  five  essential  points  of  the  electric  oven. 

(84)  What  are  the  advantages  of  the  electric  oven? 

(85)  What  are  the  advantages  of  a  rheostat  in  circuit  with 
an  electric  oven? 

(86)  How  is  facility  afforded  for  observing  the  fusing 
process  in  the  electric  oven? 

(87)  Describe  the  care  of  the  Custer  electric  oven. 

(88)  How  is  the  electric  oven  repaired? 

(89)  How  may  the  alternating  current  be  adapted  to 
cautery  work  in  dental  practice? 

(90)  Describe  the  Custer  warm-water  appliance. 

(91)  Describe  the  method  of  fusing  platinum  (a)  by  th« 
lime  process;   (6)  by  the  carbon  process. 

(92)  State  the  value  of  motors  in  dental  work. 

(93)  How  may  the  dental  engines  of  today  be  classified? 

(94)  How  can  a  treadle  engine  be  converted  into  an 
electric  engine? 

(95)  Describe  the  best  method  of  installing  motor  and  lathe. 

(96)  Why  should  the  first  button  of  a  rheostat  be  bUnk? 

(97)  Describe  and  illustrate  the  reversing  switch  for  (a)  a 
series-wound  motor;    (6)  a  shunt^wound  motor. 

(98)  What  is  the  ideal  fan  for  the  dentkl  chair? 

(99)  What  properties  has  an  electric  mallet  that  are  not 
possessed  by  other  mallets? 

(100)  How  are  the  patient  and  the  chair  insulated  from 
water-pipes  and  gas-pipes  when  electrical  instrumenlB  are  to 
be  operated  by  a  commercial  current? 
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